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INTRODUCTION.
I n  r e c e n t  y e a rs  and e s p e c ia l ly  s in c e  th e  advent o f  c o r t ic o -  
tro p h in  and c o r t i s o n e ,  more and more a t te n t io n  and re s e a rc h  have been 
made in  to  th e  en d o crin e  system and in  p a r t i c u l a r  in  to  new te c h n iq u e s  
o f  b iochem ical in v e s t ig a t io n  and c o n t ro l .  T his new f i e l d  o f  knowledge 
i s  now being  ex p lo red  In  reg a rd  to  i t s  p s y c h ia t r ic  a p p l ic a t io n s  in  
s e v e ra l  h o s p i ta ls  and c e n tre s  in  t h i s  cou n try . Even i f  on ly  a f r a c t io n  o f  
one p e rc e n t o f  p s y c h ia t r ic  c o n d itio n s  could be h e lp ed  by endocrine  th e ra p y , 
i t  would be a m ajor s te p  forw ard in  making more a c c u ra te  th e  d ia g n o s is  o f  
m en ta l d is o rd e rs  w hich a t  p re s e n t  a re  made on a d e s c r ip t iv e  r a th e r  than  an 
e t io lo g i c a l  b a s is .
I t  i s  th e  pu rpose o f  t h i s  p ap er to  g ive  a rev iew  o f  th e  
p u b lish e d  work r e l a t i n g  to  d is tu rb e d  hormone e q u ilib r iu m  as a f a c to r  
causin g  m ental im balance and secondly  to  d e sc r ib e  p u b lish e d  m a te r ia l  
concern ing  p s y c h ia t r ic  cases  in  which hormonal u p s e ts  were h e ld  to  be 
in v o lv e d . The a u th o r 's  work com prises f i r s t l y  a  case  o f  m an ic -d ep ress iv e  
p sy c h o s is  whose a d re n a l fu n c tio n  was fo llow ed  over a long  p e r io d  and who 
was1 su b je c te d  to  c o r r e c t iv e  hormonal tre a tm e n t; and secondly , a  c l a s s i f i e d  
a n a ly s is  o f  th e  n e u t r a l  17-k e to s te r o ia s  o f  .100 co n secu tiv e  adm issions to  a 
m en ta l h o s p i ta l .  Those p a t ie n ts  wnose f ig u re s  showed v a r ia t io n s  o u ts id e  
th e  accep ted  norm al range were t r e a te d  w ith  th e  a p p ro p r ia te  hormone end a 
d e s c r ip t io n  o f  th e  c l i n i c a l  s t a t e ,  type o f  hormone d is tu rb a n c e  and resp o n se  
to  tre a tm e n t i s  g iven . The r e s u l t s  o f  e s tim a tin g  th e  serum c h o le s te ro l  
le v e ls  in  200 co n secu tiv e  adm issions i s  p re se n te d  along w ith  th e  assessm ent 
and r e s u l t s  o f  tre a tm e n t in  th o se  p a t ie n t s  showing abnormal v a lu e s . A case  
o f  C u sh in g 's  syndrome s u c c e s s fu lly  t r e a te d  ty  surgery  w ith  r e l i e f  o f  th e
c o -e x is t in g  m en tal d is o rd e r  i s  a lso  d e s c r ib e d . F in a l ly ,  a d is c u s s io n  i s  
a ttem p ted  o f  th e  v a lu e  and. p la c e  o f  such in v e s t ig a t io n s  and tre a tm e n ts  in  
p s y c h ia t r i c  p r a c t ic e .
Too o f te n  in  th e  p a s t ,  v a r io u s  hormone tre a tm e n ts  have been 
advocated  f o r  c e r ta in  p s y c h ia t r i c  c l i n i c a l  co n d itio n s  and have been so 
e x te n s iv e ly  used  and in  such a s c i e n t i f i c a l l y  u n c o n tro lle d  fa sh io n  t h a t  
they have q u ic k ly  f a l l e n  in  to  d is re p u te : such even ts  can be expected  to  
re c u r  u n t i l  th e  whole s u b je c t  has been p u t  on a s im i la r  b a s is  as  in s u l in  
in  th e  tre a tm e n t o f  d ia b e te s  m e l l i tu s ,  where th e  d is tu rb a n c e  o f  m etabolism  
has been s c i e n t i f i c a l l y  a s s e s se d  and rep lacem en t o r  c o r r e c t iv e  th e rap y  
s c i e n t i f i c a l l y  p re s c r ib e d .
The a u th o r h as  been th e  Deputy M edical S u p e rin te n d e n t o f  The 
R e t r e a t ,  York fo r  th e  p a s t  f iv e  y e a rs  whence th e  c l i n i c a l  m a te r ia l  
d e sc rib e d  i n  t h i s  th e s i s  has been c o l le c te d  and he has had access  to  a l l  
such case s  and was re s p o n s ib le  fo r  t h e i r  management.
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D istu rb ed  Hormone E q u ilib r iu m  and i t s  P s y c h ia t r ic  Im p l ic a t io n s .
One o f  th e  m ajo r d i f f i c u l t i e s  in  in v e s t ig a t in g  psycho- 
endocrino logy  i s  th a t  th e  r e la t io n s h ip  i s  n ev e r a s t a t i c  one and t h a t  i t  
in v o lv e s  more than two v a r ia b le s  even when th e  fu n c tio n  o f  a s in g le  
t a r g e t  g lan d  i s  being  s c r u t in is e d  and a s se s se d . A p rim ary  th y ro id  u n d er­
fu n c tio n  may cause c e re b ra l  and em otional r e ta r d a t io n  which in  tu rn  
in f lu e n c e s  th e  h y p o - th a la m ic -a n te r io r  p i t u i t a r y  a x is  to  an o v e r-  o r  u nder­
p ro d u c tio n  o f  th y ro tro p h ic ,  gonado troph ic  and a d re n o tro p h ic  hoimonesi t h i s  
may o ccu r in  a d d itio n  to  th e  p e r ip h e ra l  in te r a c t io n  o f  th e  s e p a ra te  
hormones, such as th e  antagonism  which e x i s t s  between th y ro x in  and th e  
a d ren a l c o r t i c o s te r o id s .
R e is s  (1950) p o in ts  o u t t h a t  no m a tte r  w hether th e  prim ary 
d is tu rb a n c e  has a r is e n  in  th e  b ra in  o r  i n  th e  endocrine  system , th e  end 
r e s u l t  i s  a w idening and sp read in g  o f  th e  d is tu rb a n c e  th roughou t th e  
system s and th e  e s ta b lish m e n t o f  a v ic io u s  c i r c le :  any tre a tm e n t, p h y s ic a l ,  
endocrine o r  p sy c h o lo g ic a l,  a c t s  by b reak in g  in  to  t h i s  c i r c l e  b u t a t  
d i f f e r e n t  p o in ts  on th e  c ircum ference .
I n  r e c e n t y e a r s ,  th e  ad re n a l g land  has assumed an im portance 
h a rd ly  l e s s  than  th a t  occup ied  ty  th e  th y ro id  and th e  p i t u i t a r y  in  form er 
y e a rs  and an exam ination o f  i t s  fu n c tio n  in  r e la t io n  to  m en tal changes 
seems r e le v a n t .
The A drenal C o rtex .
The c o r te x  o f  th e  gland o r ig in a te s  as a s e r ie s  o f  buds from th e  
coelom ic c e l l s  a t  th e  r o o t  o f  th e  m esen tery ; l a t e r  in  development th e se
3
buds become se p a ra te d  from th e  coelom ic e p ith e liu m  and form a su p ra re n a l 
r id g e  in  to  w hich a t  th e  e ig h th  week o f  f o e t a l  l i f e  sym pathochrom affin 
t i s s u e  m ig ra te s  to  form th e  a d re n a l m ed u lla .
The a d re n a l c o r te x , h i s to lo g ic a l ly  speak ing , c o n s is ts  o f  a  
co n n ec tiv e  t i s s u e  netw ork co n ta in in g  g la n d u la r  ep ith e liu m  much of. th e  
l a t t e r  p o s se s s in g  abundant l i p o id  m a te r ia l .  T r a d i t io n a l ly ,  th e re  a re  
th re e  main zones d e sc r ib e d .
1 . The o u te r  o r  zona g lom erulosa in  which th e  c e l l s  a re  a rran g ed  
in  rounded groups.
2. The m iddle o r  zona f a s c ic u la t a  in  which th e  c e l l s  a re  
a rran g ed  in  r a d ia l ly  d i r e c te d  columns.
3 . The in n e r  o r  zona r e t i c u l a t a  where th e  g la n d u la r  c e l l s  a re  
arranged  in  c y l in d r ic a l  columns.
Two o th e r  l e s s  w e ll d e fin e d  zones a re  d e sc rib e d  one being  a 
t r a n s i t io n  zone which in c o n s ta n t ly  l i e s  between th e  o u te r  and m iddle zones 
and th e  o th e r  an "an d ro g en ic” zone s i tu a te d  between th e  in n e r  zone and 
th e  m edulla  o r  which may even re p la c e  th e  in n e r  zone.
C h o le s te ro l and a s c o rb ic  a c id  a re  bo th  found in  th e  c o rte x  and 
c h o le s te ro l  i s  consid ered  to  be th e  su b stan ce  from which th e  s te ro id  
hormones a re  sy n th e s ise d . M ost o f  th e  l i p o id  g lo b u les  a re  found in  the  
m iddle and o u te r  zones and th e re  i s  s t i l l  doubt as to  th e  p re c is e  
s ig n if ic a n c e  and purpose o f  th e  d i f f e r e n t  zones. The s te r o id  horaones a re  
probably  s e c re te d  from th e  deeper la y e r s  o f  th e  m iddle zone and from th e  
in n e r  zone a f t e r  being sy n th e s ise d  in  th e  o u te r  la y e r s  o f  th e  m iddle zone. 
The zona g lom eru losa  appears  to  r e a c t  d i f f e r e n t ly  from th e  r e s t  o f  th e
c o rte x ; a d m in is tra t io n  o f  c o r t ic o tro p h in  (ACTH) i s  fo llo w ed  ty  a 
re d u c tio n  o f  l i p o id  m a te r ia l  in  a l l  th re e  zones b u t w h ile  th e  two in n e r  
zones hypertro p h y  under such s t im u la t io n , th e  o u te r  zone d im in ish es  in  
s iz e .  The a d m in is tra t io n  o f  c o r tis o n e  w hich fu n c tio n a lly  d ep re sse s  
c o r t i c a l  a c t i v i t y  le a d s  to  a d ecrease  i n  s iz e  o f  the  two in n e r  la y e r s  b u t 
a h y pertrophy  o f  th e  o u te r  zone.
The t r a n s i t io n  a re a  between th e  g lom erulosa and f a s c ic u la ta  zones 
seems on ly  to  be p re s e n t  -when the  g land  i s  in  a low s t a t e  o f  a c t i v i t y  and 
i t  has been suggested  th a t  th e  c e l l s  a re  then  being k e p t in  re s e rv e  a b le  
to  m ig ra te  e i t h e r  to  th e  o u te r  o r  m iddle zones when demand f o r  s e c re t io n  
a r i s e s .  F u n c tio n in g  c o r t i c a l  t i s s u e  i s  e s s e n t i a l  f o r  l i f e  and th e re  i s  
no known n e u ra l  c o n tro l o f  th e  s e c re to iy  a c t i v i t y  o f  th e  ad re n a l c o r te x . 
Hormones o f  th e  A drenal C o rte x .
The a d re n a l c o r te x  hormones a re  k n o w  as c o r t ic o id s  and a re  
s te ro id s  based  on th e  phenan th rene r in g  s t ru c tu re :  more than  60 such 
s te ro id s  have been i s o la te d  from e x t r a c ts  b u t th e  v a s t  m a jo r ity  a re  
p robab ly  in te rm e d ia te  o r  a r t i f i c i a l l y  produced substan ces  p o sse ss in g  
l i t t l e  o r  no p h y s io lo g ic a l a c t i v i t y .
Two main groups o f  sub stan ces  d e riv e d  from e x t r a c t s  o f  c o r te x  
can be d e sc r ib e d .
1 .The amorphous f r a c t io n  p o sse ss in g  p h y s io lo g ic a l a c t iv i t y  b u t 
whose com position  i s  la rg e ly  unknown; t h i s  f r a c t io n  r e s to r e s  fu n c tio n  
when a d m in is te re d  to  an ad ren a lec to m ised  anim al.
2 . C r y s ta l l in e  compounds o f  which th e  m a jo r ity  p o sse ss  no 
a c t iv i t y .  These com prise th re e  fu n c tio n a lly  d i s t i n c t  groups a lthough
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o v e rla p p in g  o f  fu n c tio n  occu rs  to  q u i te  an e x te n t .
a ) . The Sex Hormones in c lu d e  androgens such as  an d ro - 
s te ro n e  and a d re n o s te ro n e , p ro g e s te ro n e  and o e s tro g e n s ; the  androgens in  
a d d i t io n  have a  p r o te in  an a b o lic  e f f e c t  and th o se  -with a ke tone grouping
a t  C17 can be i s o l a t e d  and m easured in  th e  u r in e  as  n e u t r a l  17 - k e to s te ro id s .
b ) . The l l -P e s o x y c o r t ic o s te ro id s  a ls o  known as th e  
m in e ra lo -c o r t ic o id s  (S e ly e) a re  concerned in  m a in ta in in g  e le c t r o ly te  
b a lan ce  in  th e  o rgan ism . D esoxycortisone (Compound F) and d e so x y co rtico ­
s te ro n e  a c e ta te  (DOGA) a re  exam ples. These s te ro id s  e x e r t  no e f f e c t  on 
g e n e ra l m etabolism  b u t a c t  on th e  r e n a l  tu b u la r  ep ith e liu m  fav o u rin g  
re a b s o rp tio n  o f  sodium and c h lo rid e  io n s  and d e c re a s in g  the  tendency to  
r e t a in  potassium  io n s ;  they  have no e f f e c t  on p e r ip h e ra l  e o s in o p h il l e v e l s .
c ) . The 11-0x y c o r t ic o s te ro id s  w ith  a ke tone o r  hydroxy l 
g rouping  in  th e  C ll  p o s i t io n  a re  a lso  known as g lu c o c o r tic o id s  b u t in  
a d d i tio n  to  an e f f e c t  on carbohydra te  m etabolism  a lso  in f lu e n c e  p ro te in  
and f a t  iaetabo lism . C o rtiso n e  (Compound E) and h y d ro co rtiso n e  (Compound F) 
and c o r t ic o s te ro n e  a re  exam ples o f  th i s  group: they  produce a d ep ress io n  
o f  the  c i r c u la t in g  e o s in o p h il le v e ls .
A d m in is tra tio n  o f  th e se  c o r tiso n e  l i k e  s te ro id s  e x e r ts  an a n t i ­
a n a b o lic  a c t io n  on p ro te in  m etabolism  w ith  th e  p ro d u c tio n  o f  a n eg a tiv e  
n itro g e n  b a lan ce  and in c re a se d  e x c re tio n  o f  c re a t in e  and u r i c  a c id  in  th e  
u r in e : c r e a t in in e  e x c re tio n  i s  unchanged and th e  changes in  th e  r a t i o s  o f  
th e  fo rn e r  su b stan ces  compared w ith  th e  c r e a t in in e  e x c re tio n  se rv es  as an 
in d ex  o f  p r o te in  movement. The in c re a se d  breakdown o f  p ro te in  r e le a s e s  
amino a c id s  which a re  converted  in  to  g lucose: i n  a d d i t io n , th e  c o r tiso n e
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l i k e  su b stan ces  d im in ish  th e  u t i l i s a t i o n  o f  g lu co se  by th e  t i s s u e s  
le a d in g  to  in c re a s e d  d e p o s it io n  o f  l i v e r  glycogen and an in c re a s e d  
demand f o r  in s u l in :  g ly c o su r ia  may be found. The e f f e c t s  on body f l u i d  
and io n ic  e q u ilib r iu m  resem ble th e  a c t io n s  o f  th e  DOCA l i k e  s te r o id s .
A d m in is tra tio n  o f  c o r t ic o tro p h in  causes in c re a s e d  s e c re t io n  
o f  a l l  th re e  groups o f  s te r o id s .
C l in ic a l ly ,  th e  p h y s io lo g ic a l  e f f e c t s  w hich a re  seen on 
p ro lo n g ed  ACTH, h y d ro c o rtiso n e  o r  c o r tis o n e  a d m in is tra t io n  even in  
m oderate  dosage o r  on s h o r t term  su p p re ss iv e  dosage w ith  c o r tis o n e  and 
h y d ro c o rtiso n e  a re  th e  developm ent o f  a Cushing type  syndrome. Body 
w eigh t in c re a s e s ,  th e  "m oon-facies" appears and th e re  i s  d e p o s it io n  o f  
f a t  in  th e  c e rv ic o -d o rs a l  and s u p ra c la v ic u la r  r e g io n s , r e te n t io n  o f  
sodium and c h lo r in e  io n s  and f l u i d ,  in c re a se d  e x c re tio n  o f  po tass iu m  
and th e  appearance o f  g ly c o su r ia ; androgenic e f f e c t s  such as m ild  
h ir s u tis m  and an acneifo rm  ra sh  may be observed  and am enorrhoea o ccu rs  
in  women.
T e s ts  o f  A drenal F u n c tio n  and R e sp o n s iv ity .
1 . B lood E o s in o p h il C ount. The s ig n if ic a n c e  o f  th e  l e v e l s  o f  
c i r c u la t in g  e o s in o p h ils  in  r e l a t io n  to  ad ren a l c o r t i c a l  a c t iv i t y  i s  now 
w e ll e s ta b l is h e d  (P ru n ty  1950, S ay ers  1950). The f lu c tu a t io n s  from hour 
to  hour in  th e  e o s in o p h il  count a re  com paratively  s l i g h t  in  any one 
in d iv id u a l  (Thom  e t  a l .  1950) a lth o u g h  th e re  i s  a tendency f o r  th e  
count to  r i s e  from midday onwards.
C o r tic o tro p h in , e x t r a c ts  o f  ad ren a l c o r te x  and in  p a r t i c u l a r  
c o r t is o n e  and h y d ro co rtiso n e  produce f a l l s  in  th e  eo s in o p h il count
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m axim al fo u r  h o u rs  a f t e r  a d m in is t r a t io n  o f  th e  p a r t i c u l a r  hormone and 
a  r e d u c t io n  o f  m ore th a n  50$ from  th e  c o n t r o l  c o u n t i n  th e  c a se  when 
ACTH h a s  been em ployed i s  h e ld  to  i n d i c a t e  e v id e n c e  o f  c o r t i c o i d  
s e c r e t i o n :  c o r t i c o t r o p h in  w i l l  o n ly  p roduce  t h i s  e f f e c t  how ever i n  th e  
p re s e n c e  o f  an i n t a c t  a d re n a l  c o r te x .  T h is  i s  th e  b a s i s  o f  th e  Thorn 
t e s t  (T hom  e t  a l .  1 9 4 8 ) i n  w hich 25mg. o f  ACTH i s  g iv en  in t r a m u s c u la r ly ,  
e o s in o p h i l  l e v e l s  b e in g  c o u n ted  im m ed ia te ly  b e fo r e  and f o u r  h o u rs  a f t e r  
th e  i n j e c t i o n :  i n  a d re n a l  c o r te x  i n s u f f i c i e n c y  th e  re sp o n se  i s  n i l  o r  
l e s s  th an  50$«
The i n j e c t i o n  o f  a d r e n a l in  a ls o  b r in g s  ab o u t a  f a l l  i n  
c i r c u l a t i n g  e o s in o p h i ls  fo rm e rly  c o n s id e re d  to  be due to  s t im u la t io n  o f  
th e  hypo thalam us and su b seq u e n t s e c r e t io n  o f  ACTH. T here  i s  now some 
d o u b t w h e th er c o r t i c o i d  s e c r e t io n  i s  a f f e c te d  a t  a l l  by a d r e n a l in  i n  man 
(H u n te r  e t  a l .  1955) > a lth o u g h  th e  a u th o r s  b e l ie v e  t h a t  i f  th e  e o s in o p h i l  
co u n t i s  lo w ered  by m ore th an  50$ fo llo w in g  th e  i n j e c t i o n  o f  a d r e n a l in ,  
a d r e n o c o r t i c a l  f u n c t io n  i s  p ro b ab ly  i n t a c t .
By s tu d y in g  s e r i a l  e o s in o p h i l  c o u n ts , i t  was found t h a t  many 
d i f f e r e n t  s t r e s s e s ,  s u r g i c a l ,  t r a u m a t ic  and p s y c h o lo g ic a l  a s  w e ll  a s  
d i s e a s e  p r o c e s s e s  p ro d u ce  d e p re s s io n  o f  th e  c o u n t. The a c tu a l  f a t e  o f  th e  
e o s in o p h i ls  when th e  l e v e l s  f a l l ,  a s  to  w h e th er th e y  a re  s to r e d ,  d e s tro y e d  
o r  t h e i r  p ro d u c tio n  i n  th e  m arrow i n h ib i t e d ,  h a s  n o t  y e t  been c o n v in c in g ly  
d e te rm in e d .
2 . N e u t r a l  1 7 -K e to s te ro id  U r in a ry  O u tp u t . The a d re n a l
- c o r t i c a l  and rogens a r e  e x c re te d  i n  th e  u r in e  a s  17 - k e t o s te r o id s  t h a t  i s  
s t e r o i d s  w ith  a  k e to n e  g ro u p in g  a t  C17: c e r t a i n  c o r t i c o s t e r o i d s  i n  which 
th e  s id e  c h a in  h a s  been o x id is e d  and th e  17- h y d ro x y la te d  s u b s t i t u e n t
o x id is e d  to  a 1 7 -k e to n e  grouping  a ls o  appear as  1 7 -k e to s te ro id s .  In  
the m ale c e r ta in  t e s t i c u l a r  hormones a re  a lso  e x c re te d  as 17- k e to s te r o id s ,  
e s tim a te d  as one t h i r d  o f  th e  t o t a l  o u tp u t.
The method m ost commonly used  in  t h i s  d e te rm in a tio n  i s  t h a t  o f  
Callow  e t  a l .(1 9 3 8 )  im proving on th e  method d ev ised  ty  Zimmerman ( 1936) .  
S e v e ra l m o d if ic a t io n s  o f  th e  fo rm er1 s te ch n iq u e  have been made.
B u tt  and h i s  c o lle a g u e s  (1950) g iv e  th e  ran g e  f o r  men as  11-21 
mg. p e r  24 h o u rs  and f o r  women a s  4 .5  to  1 9 -5  F o rb es  e t  8 1 .( 1 9 4 ^
g iv e  an av e ra g e  o f  1 2 . 5nig. f o r  young men and 8 . 2mg. f o r  young women. 
C a llo w ’ s own f ig u r e s  a r e  a  ran g e  o f  l l .4 - l8 .4 m g .  i n  young men aged  20-40 
y e a r s ,  8 . 2- 1 3 . 2mg. i n  women o f  th e  same age g roup  and i n  men ag ed  60-90 
y e a r s  th e  f ig u r e s  w ere 2 .0 - 8 . 5mg. and i n  o ld e r  women 0 . 9- 7 . 5^ *
F ra c t io n a t io n  o f  th e  t o t a l  n e u t r a l  1 7 -k e to s te ro id s  by d ig i to n in  
p r e c ip i t a t io n  en ab le s  th e  3h e ta -h y d ro 3y - 17- k e to s te r o id  e x c re tio n  to  be 
e s tim a te d . T h is  l a r g e ly  c o n s is ts  o f  d ebydro isoand roste rone  co n sid ered  
to  be d e riv e d  s o le ly  from a d re n a l c o rte x .
Dingemanse and h i s  co-w orkers (1946) worked o u t and have s in ce  
e la b o ra te d  a  method u s in g  chrom atographic a n a ly s is  a f t e r  perfo rm ing  th e  
Zimmerman-Callow tech n iq u e  which enab les  them to  id e n t i f y  more a c c u ra te ly  
and in  more d e t a i l  th e  v a r io u s  17-ke to  s te r o id  c o n s t i tu e n ts .  He d e sc r ib e s  
8 peaks in  th e  chromatogram, th e  more im p o rtan t o f  which a re  peak i i  
c o n s is t in g  o f  i-androstano lonejpeak  i i i  c o n ta in in g  th e  b e ta  k e to s te r o id s ,  
peak i v  c o n s is t in g  o f  an d ro s te ro n e  and peak v o f  a.etiocholanolone* I f  
dehyd ro iso an d ro ste ro n e  i s  ad m in is te red  to  norm al s u b je c ts  i t  i s  converted  
m ainly in  to  an d ro s te ro n e  and a e tid c h o la n o lo n e . Dingemanse s tro n g ly
su sp e c ts  t h a t  d eh y d ro iso an d ro s te ro n e  i s  n o t  a n a tu r a l  c o n s t i tu e n t  o f  
u r in a ry  17- k e to s te r o id  e x c re t io n , b u t an a r t e f a c t  p roduced  by th e  i n i t i a l  
a c id  h y d ro ly s is  n e c e ssa ry  to  p re p a re  th e  u r in e  f o r  p erfo rm ing  a  
Zimmerman r e a c t io n ;  th e  la rg e  amounts o f  d eh y d ro iso an d ro ste ro n e  
a p p a re n tly  found in  th e  u r in e  o f  p a t i e n t s  s u f fe r in g  from ad re n a l 
c o r t i c a l  tumour, in  h e r  o p in ion  a c tu a l ly  c o n s is t  o f  i-a n d ro s ta n o lo n e .
C l in ic a l  c o n d itio n s  in  w hich d ecreased  e x c re tio n  o f  1 7 -k e to ­
s te r o id s  a re  found a re  th y ro to x ic o s is ,  fem ale hypogonadism, d ia b e te s  
m e l l i tu s ,  h y p e rte n s io n , eunuchoidism , A d d iso n 's  d is e a s e ,  p a n h y p o p itu it­
a rism , myxoedema o r  any d e b i l i t a t i n g  d is e a s e .
In c re a se d  e x c re tio n  i s  found in  i n t e r s t i t i a l  tumour o f  th e  
t e s t i s ,  ad re n a l h y p e rp la s ia ,  adenoma o f  th e  a d re n a l c o r te x , C ushing1 s 
syndrome, ad re n a l cancer and pregnancy .
3 . U rin a iy  A drenal C o r t ic o ld s . E vidence has accum ulated in  
r e c e n t  y e a rs  t h a t  17-hydroxy c o r t i c o s te r o id  (K en d a ll1 s Compound F) i s  th e  
p r in c ip a l  c o r t i c a l  s te r o id  s e c re te d  in  to  th e  blood' in  humans (N elson 
and Samuels 1952). Both c o r tiso n e  and h y d ro co rtiso n e  have been found in  
th e  u r in e  o f  norm al s u b je c ts .  Romanoff e t  a l .  (1952) succeeded in  
I s o la t in g  20 s te r o id s  from u r in e ,  s ix  o f  which have been id e n t i f i e d  and 
f a l l  in  th e  group known as 17-k e to g e n ic  s te ro id s :  a method f o r  e s tim a tin g  
t h i s  group o f  su b stan ces  has been d esc rib ed  by Norymberski e t  a l .  (1955) 
who co n s id e r t h a t  th e  r e s u l t s  g iv e  an index  o f  a d re n a l c o r te x  a c t iv i t y  
and in  p a r t i c u l a r  th a t  p a r t  o f  th e  c o rte x  concerned w ith  th e  p ro d u c tio n  
o f  1 7 -a lp h a -h y d ro x y c o rtic o s te ro n e . They c a lc u la te  th a t  the  d a i ly  o u tp u t 
fo r  men i s  abou t 30mg. and fo r  women 20mg. ACTH in c re a se d  th e  o u tp u t
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f ig u r e s  i r r e g u l a r ly  and a d m in is tra t io n  o f  c o r tis o n e  o f  an o rd e r  g r e a te r  
than  37 . 5mg. d a i ly  cou ld  a lm ost com ple te ly  su p p ress  th e  endogenous 
p ro d u c tio n  o f  17-k e to g e n ic  s te r o id s .
The C o n tro l o f  th e  A drenal C o rtex .
The a c t i v i t y  o f  th e  a d re n a l c o r te x  i s  r e g u la te d  by th e  a n t e r io r  
p i t u i t a r y  by means o f  i t s  a d re n o c o rtic o tro p h ic  f a c t o r  (ACTH, c o r t ic o ­
tro p h in )  . Hypophy sec tony le a d s  to  a tro p h y  o f  th e  a d re n a l c o r te x  and 
subsequen t a d m in is tra t io n  o f  th e  t ro p h ic  hormone r e s to r e s  the  appearance 
o f  th e  c o r te x  to  norm al.
Many c o n d itio n s  o f  s t r e s s  s tim u la te  a d re n o c o r t ic a l  a c t i v i t y  b u t 
on ly  in  th e  p resence  o f  an i n t a c t  p i t u i ta r y - a d r e n a l  a x is :  H a r r is  (1951) 
dem onstra ted  th a t  s tim u la t io n  o f  th e  hypothalam us in  th e  p o s te r io r  reg io n  
o f  th e  tu b e r  cinereum  o r  m am illary body r e s u l te d  in  in c re a se d  a d re n a l 
c o r t i c a l  a c t i v i t y  due to  s e c re t io n  o f  a substance in  to  th e  hypophysia l 
p o r t a l  system . P a r t  o f  th e  body’ s r e a c t io n  to  s t r e s s  i s  th a t  th e  
hypothalam us i s  bombarded ty  a f f e r e n t  s tim u li w ith  the  p ro d u c tio n  by th e  
p i t u i t a r y  o f  ACTH.
One o f  th e  f i r s t  r e a c t io n s  o f  th e  t i s s u e s  to  lo c a l  o r  g e n e ra l 
s t r e s s  i s  in c re a se d  u t i l i s a t i o n  o f  c o r t i c a l  hormones. T his le a d s  to  a f a l l  
in  th e  le v e ls  o f  c i r c u la t in g  hormones and a response by th e  a n t e r io r  
p i t u i t a r y  in  r e le a s in g  g r e a te r  amounts o f  ACTH. T h is  r e c ip ro c a l  a rra n g e ­
ment i s  th e  b a s is  o f  S ayers  t i s s u e  u t i l i s a t i o n  h y p o th e s is  and H a r r is  
w h ile  b e l ie v in g  th a t  th e  hypothalam us c o n s t i tu te s  th e  m ajor f a c to r  in  
c o n tro l  o f  ACTH s e c re tio n  concedes th a t  Sayers mechanism may be re sp o n s ib le  
fo r  very  f in e  ad ju stm en t o f  ACTH p ro d u c tio n , excep t when emergency o r
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a c u te  s t r e s s  c o n d itio n s  a re  o p e ra t in g .
Long (1950) b e l ie v e s  t h a t  two mechanisms a re  invo lved : f i r s t l y  
th e  r e l a t i v e  blood l e v e l s  o f  ACTH and c o r t i c o s te r o id s  and secondly  in  an 
em ergency, th e  r e le a s e  o f  a d re n a lin e  which o p e ra t in g  th rough  th e  a n t e r io r  
p i t u i t a r y  produces ACTH. R ecent work (H unter e t  a l .  1955) m ust ten d  to  
m inim ise th e  im portance o f  th e  l a t t e r  mechanism.
C l in ic a l ly ,  th e  a d m in is tra t io n  o f  ACTH produces th e  same 
p h y s io lo g ic a l  resp o n se  as  c o r tis o n e  b u t le a d s  to  an hypertrophy  o f  th e  
c o r te x  r a th e r  than a tro p y  as in  th e  case o f  c o r t is o n e .
The S t r e s s  C oncept. Many d is e a s e s  have no s in g le  cause, no s p e c i f ic  
pathogen b u t a re  la r g e ly  due to  non s p e c i f ic  s t r e s s  and to  p a th o g en ic  
s i tu a t io n s  which r e s u l t  from in a p p ro p r ia te  resp o n ses  to  such non 
s p e c i f i c  s t r e s s  (S e ly e  1952). A ll  s t r e s s e s  which a c t  upon the  organism  
do so w ith  a dual e f f e c t ;
1 . S p e c if ic  a c tio n  e .g .  an a n a e s th e tic  producing  a n a e s th e s ia .
2 . Non s p e c i f ic  a c t io n  m a n ife s tin g  i t s e l f  in  the  form o f  th e  
G eneral A dap ta tion  Syndrome, m ed iated  through hum oral and nervous p a th ­
ways. The form er pathway i s  by means o f  the  a n t e r io r  p i t u i ta r y - a d r e n a l  
c o r te x  a x is  and p roduces th e  " a d a p tiv e ” hormones, ACTH and the  g luco­
c o r t i c o id s  which i n h i b i t  inflam m atory responses ( a n t i  p h lo g is t ic  c o r tic o id s )  
and som ato troph ic  hormone (STH) end the  m in e ra lo c o r tic o id s  which s tim u la te  
such resp o n ses  (p ro p h lo g is t ic  c o r t i c o id s ) .
The in c re a se d  o u tp u t o f  ad re n a l c o r t i c a l  hormones in  some way a s s i s t s  
th e  t i s s u e s  to  c o u n te ra c t and r e s i s t  changes in  t h e i r  in t e r n a l  environm ent.
S t r e s s  a f f e c t s  th e  p e r ip h e ra l t a r g e t  organ n o t on ly  ty
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in c re a s e d  c o r t i c o id  o u tp u t ou t a lso  by in c re a s in g  the  t i s s u e  s e n s i t i v i t y  
to  th e  c o r t ic o id s :  t h i s  i s  known as  th e  ,!c o n d itio n in g  e f f e c t " .
There a re  th re e  s ta g e s  in  th e  p ro c e ss  o f  com bating s t r e s s :
1 . The "alarm  re a c tio n "  which in  th e  i n i t i a l  phase  le a d s  to  a 
lo s s  o f  l i p o i d  and chrom ophil m a te r ia l  from th e  a d re n a ls  and an in c re a s e
in  th e  t i s s u e  u t i l i s a t i o n  o f  c o r t ic o id  hormones. The a d re n a l m edulla  and 
c e r ta in  hypothalam ic n u c le i  a re  a lso  s tim u la te d , ACTH p ro d u c tio n  i s  s tep p ed
up and s im u ltan eo u sly  th e  p ro d u c tio n  o f  o th e r  a n te r io r  p i t u i t a r y  hormones
i s  d ec reased .
2. S ubsequen tly , an hypertrophy  o f  th e  ad ren a l c o r te x  o ccu rs , 
chromophil m a te r ia l  appears  in  in c re a se d  amounts in  th e  m ed u lla , th e
th y ro id  te n d s  to  become h y p e rp la s t ic  and th e  gonads may a tro p h y .
3 . Under p ro longed  s t im u la t io n , an in t e r n a l  r e s is ta n c e  i s  
acq u ired  so t h a t  th e  appearance and physio logy  o f  th e  i n t e r n a l  environm ent 
may r e tu rn  to  no rm al. I f  however, s t im u la tio n  i s  ex cess iv e  a s tag e  o f  
exhaustion  o f  th e  a d re n a l c o r te x  may be reached .
S elye  re g a rd s  th e se  phenomena as  i n i t i a l l y  in d ic a t in g  a 
c o n d itio n  o f  r e l a t i v e  a d re n o c o r t ic a l  in s u f f ic ie n c y  b u t i t  has been 
rep ea ted ly  p o in te d  o u t t h a t  a degree o f  c o r t i c a l  in s u f f ic ie n c y  i s  n o t 
e s s e n t i a l  f o r  th e  p ro d u c tio n  o f  th e  alarm  re a c tio n  (K endall 1951 > P ic k e rin g  
1950 > M eik lejobn  1950)*
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P sy c h ia tr ic  S ta te s  occu rrin g  during C ortisone  and ACTH Therapy.
A ll a u th o rs  a re  ag reed  th a t  c o r t is o n e  and ACTH may have an 
e f f e c t  on mood. The in c id e n c e  o f  a l t e r e d  m en ta l s t a t e  in  th o se  undergoing  
tre a tm e n t by th e se  su b s tan ces  i s  g iven  as  95^ ty  Rome and B race land  (1952) ,  
by C leghom  (1952)* 48$ by Rees (1953) and 3&% ty  Ragan (1953)*
Some in c re a s e  in  a l e r tn e s s ,  m en ta l ou tlook  and f e e l in g  o f  w e ll 
being  p ro b ab ly  occur in  a l l  p a t i e n t s ,  e s p e c ia l ly  a t  th e  commencement o f  
th e  a d m in is tra t io n  (B ishop 1954) n o te s  th a t  i t  i s  d i f f i c u l t  to
se p e ra te  th e  r e a c t iv e  elem ent r e s u l t in g  from improvement in  a  p re v io u s ly  
ch ron ic  d is e a s e ,  from a s p e c i f i c  p sy c h ic  m a n ife s ta t io n  a t t r ib u t a b le  to  
th e  hormones; he s t a t e s  th a t  more sev e re  r e a c tio n s  when they  occur a lm ost 
always do so in  p a t i e n t s  who have a t  some p rev io u s tim e shown s ig n s  o f  
i n s t a b i l i t y  and th e  p a r t i c u l a r  form o f  th e  p sy ch o sis  w hether m anic, 
h a l lu c in a to ry ,  p a ran o id  o r  d e p re ss iv e  i s  determ ined ty  th e  p rev io u s  
p e r s o n a l i ty  p a t te r n .
The p sy c h o lo g ic a l e f f e c t s  o f  c o r tis o n e  and ACTH have been 
graded by Rome and B race lan d  (195^) ih-<to fo u r  g en e ra l c a te g o r ie s .  The 
f i r s t  two co n ta in  r e l a t i v e l y  m ild  d e v ia tio n s  o f  a f f e c t ,  th e  th i r d  group 
adds to  th e se  changes in v o lv in g  id e a t io n  and behav iour and th e  fo u r th  
shows an in t e n s i f i c a t i o n  o f  th e se  fu n c tio n s  to  such a degree as to  m e r i t  
th e  d e s c r ip t io n  p sy c h o tic  re a c t io n .  They co n sid er t h a t  th e  most f re q u e n t 
change i s  an e le v a tio n  o f  mood which co in c id es  w ith  improved g en e ra l 
c o n d itio n  and d im inu tion  o f  th e  d ise a se  p ro cess : however, when a grade 3 
response  o ccu rs  a d i f f e r e n t  ad a p tiv e  mechanism o p e ra te s , th e  p sy ch o lo g ica l 
resp o n ses  being  p sy ch o n eu ro tic  in  c h a ra c te r , th e  re a c tio n  now b ea rin g  no
r e la t io n s h ip  to  c l in ic s ! ,  im provement: th e  u n d e rly in g  d is e a s e  may be v a s t ly  
im proved a lth o u g h  th e  p a t i e n t  i s  anxious and d ep ressed . The c o n te n t o f  th e  
g rade 4 re sp o n se  i s  sym bolic o f  c o n f l i c t s  o f  many y e a rs  s tan d in g : th e  
d e lu s io n s  , h a l lu c in a t io n s  and mood v a r ia t io n s  in v o lv e  e a r ly  psychosexual 
c o n f l i c t s  as w e ll as  r e f e r r in g  to  re c e n t p h y s ic a l  symptoms; i t  i s  a 
p r im it iv e  form o f  a d a p ta tio n .
In  a f u r th e r  j o i n t  p a p e r (Rome and B race land  1952) based  on th e  
s tudy  o f  more than  100 p a t ie n t s  w ith  v a r io u s  m ed ica l c o n d itio n s  who had 
re c e iv e d  ACTH o r  c o r tis o n e  and a lso  on a s e r ie s  o f  p a t ie n ts  w ith  
sch izo p h re n ia  o r  in v o lu t io n a l  d e p re s s io n , th e  a u th o rs  c l a s s i f y  th e  types 
o f  p sy c h o lo g ic a l resp o n ses  m et. S ix ty  p e r  cen t o f  th e  group showed th e  
m ild e r  grade 1 and 2 r e a c t io n s ,  25~3^  th e  p a t ie n t s  e x h ib ite d  grade 3
r e a c t io n s  and 10$ showed g ro s s ly  p sy c h o tic  r e a c t io n s ,  th e se  l a t t e r  su b sid in  
on d is c o n t in u a t io n  o f  tre a tm e n t spon taneously . None o f  th e  p a t i e n t s  who 
were s u f fe r in g  from e x is t in g  m en tal u p se t showed any g ross change. The 
a u th o rs  su g g est t h a t  c o r tis o n e  and ACTH have th e  cap ac ity  to  m odify ego 
d e fen ces; p s y c h o lo g ic a l c o n f l i c t s ,  fo rm erly  asymptomatic can be l ig h te d  
up w ith  th e  p ro d u c tio n  o f  a new t r a in  o f  symptoms. These su b stan ces  ty  
p roducing  a  m e ta b o lic  s h i f t  provoked an in t e r n a l  environm ental s t r e s s  
w ith  which th e  custom ary p sy c h o lo g ic a l defences could n o t  d e a l.  The a u th o rs  
a lso  remark th a t  sudden transfo rm a.tion  in  to  improved p h y s ic a l h e a l th  in  
a  p sy c h o lo g ic a lly  unp repared  p a t ie n t  may c o n s t i tu te  a s t r e s s  which in  
tu rn  m o b ilis e s  resp o n ses  c h a r a c te r i s t i c  o f  th e  p a t ie n t :  they  f e e l  th e  
p sy c h o tic  r e a c t io n s  ten d  to  occur in  th o se  p a t ie n ts  whose ad ju stm en ts  in  
th e  p a s t  had been m arg in a l and th a t  th e re  was no p o s i t iv e  c o r re la t io n
betw een th e  e x te n t  o f  tire  m e ta b o lic  changes and th e  a s s o c ia te d  
p s y c h i a t r i c  p i c t u r e .
A d i f f e r e n t  scheme o f  c l a s s i f i c a t i o n  o f  p s y c h o tic  r e a c t i o n s  has 
been  su g g e s te d  ty  H o e fe r  end G la s e r  (1 9 5 0 ). They o b se rv e d  two m a jo r  
p s y c h o t ic  p a t t e r n s  w ith  an in c id e n c e  o f  5 *5$ th e  t o t a l  c a se s  t r e a t e d .
1 . An a f f e c t i v e  d i s o r d e r  e i t h e r  i n  the d i r e c t i o n  o f  m an ia  o r  
d e p re s s io n .
2. More f r e q u e n t ly  th ey  o b se rv e d  an o rg a n ic  p i c t u r e  c o n s is t in g  
o f  m e n ta l c o n fu s io n , d is tu r b a n c e  o f  aw areness and d i s o r i e n t a t i o n  
a s s o c i a te d  w ith  p a ra n o id — h a l lu c in a to r y  a n d /o r  a f f e c t i v e  d i s o r d e r s .
Those d i s o r d e r s  b e lo n g in g  to  group 2 te n d e d  to  c l e a r  up on 
d i s c o n t in u a t io n  o f  th e ra p y  b u t th e  a f f e c t i v e  r e a c t io n s  i f  more th a n  m ild  
r e q u i r e d  e l e c t r i c  c o n v u ls iv e  th e ra p y  (ECT): some o f  th e  p a t i e n t s  had 
shown p s y c h o tic  te n d e n c ie s  p r i o r  to  t re a tm e n t .
I t  i s  r e p e a te d ly  rem arked  ty  o b se rv o rs  t h a t  no s i g n i f i c a n t  
c o r r e l a t i o n  e x i s t s  betw een hormone d o sag e , ty p e  o f  r e a c t io n ,  d e g re e  o f  
m e ta b o lic  u p s e t ,  d u r a t io n  o f  t r e a tm e n t  b e fo re  th e  p s y c h o tic  r e a c t io n  
d e v e lo p s  and th e  s e v e r i t y  o f  th e  r e a c t io n  (G la s e r  1953* Rome and 
E ra c e ls n d  1953* C la rk  e t  a l .  1953* G ook ler and S c h e in  1953)•
I n  a s e r i e s  o f  22 p a t i e n t s  o f  b o th  se x es  s u f f e r in g  from 
rheum .atoid a r t h r i t i s  (M cLaughlin e t  a l .  1953)* t r e a tm e n t  w ith  ACTH 
p ro d u ced  re m iss io n  o r  p h y s ic a l  im provem ent in  0^ % o f  th e  ca se s  a n d  i t  
was i n  t h i s  group t h a t  improved, m en ta l o u tlo o k  ev id en ced  by a sen se  o f  
w e llb e in g  and le s s e n in g  o f  m en ta l te n s io n  was o b se rv ed : th e  group w hich 
showed l i t t l e  o r  no p h y s ic a l  im provem ent -was a ls o  'r e p o r te d  to  show
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i n c r e a s e d  te n s io n  and i r r i t a b i l i t y  and when th e  dosage  o f  ACTH was 
in c r e a s e d  i n  3 c a se s  i n  an a tte m p t to  se c u re  a  r e m is s io n  o f  p h y s ic a l -  
symptoms, a g i t a t i o n  a n x ie ty  and d e p re s s io n  became so m arked a s  to  
n e c e s s i t a t e  h o s p i t a l  c a re  i n  2 in s t a n c e s .
G o o k le r and S c h e in  (1953) r e p o r te d  on 80 p a t i e n t s  r e c e iv in g  
ACTH o r  c o r t i s o n e  f o r  v a r io u s  p h y s ic a l  c o n d it io n s :  46$ snowed some 
degree  o f  p s y c h ic  d is tu r b a n c e :  o f  t h i s  d i s tu r b e d  g roup , 70$ b e lo n g ed  to  
th e  c a te g o ry  o f  e u p h o ria  o r  a l t e r n a t i n g  moods: o f  th e  e n t i r e  g roup ,
15$ showed p s y c h o t ic  r e a c t io n  p a t t e r n s  w ith  a  m ixed c l i n i c a l  p i c t u r e  
c l a s s i f i e d  a s  d e p re s s io n s ,  p a ra n o id  r e a c t i o n s ,  s c h iz o p h re n ia  and to x ic  
syndrom es: m ost o f  them w ere t r a n s i e n t  and s e l f  l im i t e d .  The a u th o rs  
co u ld  o b se rv e  t h a t  th e r e  w ere no in d ic a t io n s  t h a t  p r e - t r e a tm e n t  p s y c h ic  
s t r u c tu r e  in f lu e n c e d  th e  a p p e a ra n ce  o f  th e  more se v e re  r e a c t i o n s .
O p in io n s  a re  s h a rp ly  d iv id e d  on t h i s  q u e s tio n  o f  th e  
s ig n i f ic a n c e  o f  th e  p r e - t r e a tm e n t  p e r s o n a l i ty  i n  th e  p ro d u c tio n  o f  
un tow ard  r e a c t i o n s .  M ost r e p o r t s  em phasise th e  in c r e a s e d  p o s s i b i l i t y  o f  
p s y c h o tic  breakdown, i n  th o se  w ith  a  p re v io u s  h i s to r y  o f  a  p s y c h o tic  
e p is o d e , e m o tio n a l i n s t a b i l i t y  o r  p s y c h o lo g ic a l  m a la d ju s tm e n t a lth o u g h  
th o se  who h o ld  t h i s  view" c a n n o t j u s t i f y  t h e i r  c o n c lu s io n s  on s t a t i s t i c a l  
g ro u n d s. C la rk  and M s  c o lle a g u e s  (1953) c o u ld  f in d  110 such  c o r r e la t io n  
i n  t h e i r  s e r i e s  o f  23  p a t i e n t s  d ev e lo p in g  s e v e re  m en ta l d i s tu r b a n c e s ,  
p a t i e n t s  who had  r e c e iv e d  p re v io u s  c o u rse s  o f  ACTH o r  c o r t i s o n e  b re a k in g  
down on su b se q u e n t c o u rs e s . Brody (1952) i n  an a n a ly s i s  o f  8 p a t i e n t s  
r e c e iv in g  ACTH o r  c o r t i s o n e  o b se rv e d  i n i t i a l  e u p h o ria  i n  7 p a t i e n t s :  
s u b s e q u e n tly , p e r s i s t e n t  e u p h o ria  d ev e lo p ed  i n  2 c a s e s ,  a  p s y c h o tic
reaction in 2 eases and a depressive reaction in 3 cases: the author 
observed that the variety of reaction seemed to depend on the personal­
i t i e s  of the patients and to reflec t an exaggeration of their normal 
responses. In most cases these patients* defences were normally rigid  
or liab le  to break down under the stress of overstimulation or 
frustration: they showed the dynamic pattern of turning aggression 
inwards with the production of organic i lln e ss  to maintain a neurotic 
equilibrium and hormone therapy was interpreted as a threat to this 
equilibrium as when the organic focus was denied the aggression became 
free floating.
Inadequate expression of feeling, remoteness, overdependence 
and over censorship of efotic  and hostile  feelings were the predominant 
features observed in a mixed group of patients suffering from rheumatoid 
arthritis (McLaughlin et a l. 1953) • Increased overtly aggressive 
behaviour was more prominent in patients with remissions or major 
improvement in physical symptoms. Patients in whom the precipitating  
stresses had since diminished, showed the most favourable remissions 
whereas i f  the stresses had increased, the patient either fa iled  to 
improve or relapsed when treatment was stopped.
Rome and B race land  (1952) suggest t h a t  se v e ra l p h y s io lo g ic a l 
and p s y c h o lo g ic a l f a c to r s  may i n t e r a c t  in  th e  p ro d u c tio n  o f  d is tu rb e d  
m en ta l s t a t e s  in  p a t ie n ts  r e c e iv in g  ACTH o r  c o r t is o n e .
1 . The p a r t i c u l a r  resp o n se  i s  governed by p e r s o n a l i ty  
o rg an isa tio n *
2. P sy c h o tic  r e a c tio n s  te n d  to  occur in  p a t i e n t s  w ith  a  p rev io u s
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history of d iff ic u lt ie s  in adaptation.
3 . Sudden or profound changes in the psychological or metabolic 
fie ld s demanding rapid adaptation at a different level are more 
disturbing than more gradually developing changes.
The authors have support from Rees (1953) when they stress 
that one does not obtain a specific  psychic reaction on exhibition of 
ACTH or cortisone and that many factors besides the hormones themselves 
are involved, in particular the patient1 s personality, his predisposition 
to psychiatric illn e ss  and his capacity for adjustment to internal and 
external changes. In his series, Rees describes 40 patients receiving 
either ACTH or cortisone and notes the absence of severe psychotic 
reactions even although 6 of the cases were primarily psychiatric. The 
rate of physiological change as well as the degree to which these 
changes in the internal environment occurred were considered important 
in producing psychotic reactions; milder mental changes occurred in 
43% of the patients under treatment.
Fleminger (1955) gives an account of mood changes in relation 
to adrenal function in a case of psoriasis arthropathica treated f ir s tly  
with cortisone and later with ACTH. He comes to the conclusion that in  
th is case there are indications that cortisone administration tended to 
produce an elevation of mood and ACTH provoked a depressive reaction, 
in both cases irrespective of the effect of the hormones on the disease 
i t s e l f .  He suggests on the basis of his investigations and findings 
that the factors influencing mood may be the relative proportions of 
androgens to other adrenocortical steroids rather than the absolute
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lev e ls  of these substances.
"What evidence there i s  for a tendency to a specific mood 
reaction to the two hoimones under consideration i s  scanty and conflicting. 
Lidz and his colleagues (1952) considered the reverse relationship to 
that of Fleminger more probable that i s  that ACTH provojced a euphoric 
reaction more frequently than cortisone and in the report previously 
mentioned of Gookler and Schein, they comment that ACTH i s  "more lik ely  
to be associated with psychic phenomena” but place l i t t l e  significance 
on th is finding. Hench and his co-workers (1950) commented that their 
patients receiving ACTH were le s s  euphoric than those on cortisone 
therapy.
The electroencephalographic changes under ACTH therapy usually 
consist of a reduction in amplitude as well as a slowing of alpha 
activ ity  (Haefer and Glaser 1950) and irregularities appearing as bursts 
of slow activity: the authors found a positive correlation to mood 
changes. In Cleghora1 s series, i t  i s  remarked that EEG changes were 
absent in those undergoing ACTH therapy. Studies on patients receiving 
ACTH or cortisone (Glaser 1953) indicated although cerebral function may 
be altered there i s  no consistent relationship between these changes 
and psychotic reactions. He remarks that many of his patients have shown 
similar changes in  the electroencephalogram without significant mental 
disturbance being present. Rees (1952) noted no changes in EEG recordings 
during cortisone administration to schizophrenic patients.
On surveying the literature on mood variations occurring during ACTH 
or cortisone therapy, one notes repeatedly either the conflicting
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co n c lu sio n s  o f  th e  v a r io u s  a u th o rs  on th e  im portance  o f  p sy c h o lo g ic a l 
in te g r a t io n  and m e ta b o lic  u p s e t  o r  more u s u a l ly  th e  comment t h a t  th e  
more severe  r e a c t io n s  o ccu rred  in  a  q u i te  u n p re d ic ta b le  way u n re la te d  
e i t h e r  to  hom one dosage, d u ra t io n  o f  tre a tm e n t o r  u p s e t in  th e  in t e r n a l  
environm ent. The p rev io u s  ex p e rie n c e s  and in n a te  p e r s o n a l i ty  ty p e  o f  
th e  in d iv id u a l  m ust la rg e ly  c o lo u r th e  c o n te n t and n a tu re  o f  th e  
p a r t i c u l a r  r e a c t io n  b u t would seem m erely to  p ro v id e  th e  c l i n i c a l  
m a te r ia l  r a th e r  than  be im p o rta n t in  a c a u s a tiv e  sense . The excep tio n  
to  t h i s  g e n e r a l is a t io n  i s  in  th e  case o f  c e r t a in  psychosom atic i l l n e s s e s  
where th e  d is e a s e  e i th e r  se rv e s  a  purpose in  m a in ta in in g  p sy c h o lo g ic a l 
s t a b i l i t y  a n d /o r  i s  th e  r e s u l t  o f  re p re s se d  and in tu m e d  a g g re s s io n .
H ere th e  su p p re ssio n  o f  th e  symptom by hormone th e rap y  may lo o s e  fo rc e s  
w hich th e  p a r t i c u l a r  in d iv id u a l  has no s a t i s f a c to r y  way o f  d is s ip a t in g  
a p a r t  from h is  own soma and d is in te g r a t io n  o f  th e  rem aining p sy c h o lo g ic a l 
d efences r e s u l t s  in  th e  appearance o f  a  p sy c h o tic  r e a c tio n .  The p o s it io n  
may be l ik e n e d  to  th e  removal o f  a  h y s te r i c a l  p a r a ly s i s  ty  means o f  
hypnosis  w ith o u t d e a lin g  w ith  th e  u n d erly in g  s t r e s s e s :  such a  p rocedure  
a lth o u g h  te c h n ic a l ly  su c c e s s fu l may r e s u l t  in  f r e e  f lo a t in g  a n x ie ty  o r  
th e  appearance o f  a  f r e s h  h y s te r i c a l  phenomenon, i f  th e  need  f o r  a  
n e u ro t ic  dev ice  s t i l l  e x i s t s .
C leghom  (1952) p u ts  forw ard th e  m ost convincing ex p lan a tio n  
o f  such a c u te ly  d is tu rb e d  s t a t e s  when he p o s tu la te s  th a t  in  c e r ta in  
c ircu m stan ces, c o r tis o n e  becames a  to x in  and th a t  in  some to x ic  psychoses 
i t  may be th e  a c tu a l  ag en t; i f  so , he comments, i t  i s  an example o f  th e  
d e ra ilm e n t o f  th e  p ro cess  o f  a d a p ta tio n . T h is  f a i l s  to  ta k e  accoun t o f
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th e  m inor d eg rees o f  mood changes w hich occur in  th e  v a s t  m a jo r ity  o f  
p a t i e n t s  undergo ing  th e ra p y  and which a re  n o t  r e l a t e d  to  r e l i e f  o f  th e  
p a r t i c u l a r  d is e a s e ;  h e re  i t  can be p o s tu la te d  t h a t  some in t e r n a l  
dysharmony o f  th e  t o t a l  endocrine  b a lance  r e a c t in g  on th e  hypothalam us 
has o ccu rred  r a th e r  than  th e  e f f e c t  being  due to  a  d i r e c t  a c t io n  o f  th e  
a d m in is te re d  hormone.
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A drenal F u n c tio n  in  P s y c h ia t r ic  D is o rd e rs .
As sc h iz o p h re n ia  can be th e o r e t ic a l ly  be reg ard ed  a s  a  d is o rd e r  
o f  a d a p ta tio n  w ith  re g re s s io n  to  behav iour p a t te r n s  in v o lv in g  e a r l i e r  
and more p r im it iv e  p sy c h o lo g ic a l mechanisms, i t  i s  u n d e rs tan d a b le  th a t  in  
th e  l a s t  decade much re s e a rc h  has gone in  to  th e  p i tu i ta r y - a d r e n a l  a x is  
in  t h i s  d is e a s e .  Much o f  th e  con tro v ersy  which has a r is e n  and th e  c o n f l i c t  
in g  r e p o r ts  p u b lish e d  have been caused fo r  two rea so n s . F i r s t l y ,  the  
term  sc h iz o p h re n ia  in c lu d e s  many d i f f e r in g  c l i n i c a l  p ic tu r e s :  i t  i s  a 
d is o rd e r  p ro te a n  in  i t s  m a n ife s ta t io n s  v a ry in g  from th e  s o -c a l le d  
sch izoph ren ifo rm  re a c tio n  ty p e  which f re q u e n tly  rem its  spon taneously  to  
a m a lig n an t u n re m ittin g  form which pro cedes to  alm ost com plete frag m en ta t­
io n  o f  i n t e l l e c t u a l  and © notional l i f e .  Secondly , the  e f f e c t s  o f  long  
term  h o s p i ta l i s a t io n  in  a p ro te c te d  and r e la t iv e ly  unchanging environm ent 
have to  be tak en  in  to  accoun t as  th e  degree o f  a d a p ta tio n  n ecessary  
a f t e r  th e  i n i t i a l  p e r io d  i s  a t  a c a lc u la te d  minimum; th e  s ta g e  in  th e  
developm ent o f  th e  i l l n e s s  a t  which th e  in v e s t ig a t io n s  a re  undertaken  
i s  im p o rtan t: in  the  e a r l i e r  o r  a c u te r  p h ase , th e  i l l n e s s  w ith  a l l  i t s  
symptoms may w e ll be reg a rd ed  as a  f ig h t in g  a ttem p t to  m a in ta in  an
in t e r n a l  e q u ilib r iu m  which i s  on th e  verge o f c o lla p se , w h ile  l a t e r  on
a  more s t a t i c  even i f  u n s a t i s f a c to ry  ba lan ce  has come in  to  e x is te n c e .
In  th e  main, th re e  problem s have been posed and in v e s t ig a te d  
by re s e a rc h e rs  in to  th e  a d re n a l a sp ec ts  o f  sch izo p h ren ia .
1 . W hether the  c o r t ic o s te ro id s  s e c re te d  a re  abnormal 
q u a l i t a t iv e ly  o r  a re  abnorm al in  th e i r  r a t i o s  to  one a n o th e r.
2. W hether th e  re s p o n s iv ity  o f  th e  ad ren a l c o r te x  i s  norm al,
hypo-reactive or hyper-reactive.
3. Whether the peripheral u tilisa tio n  in the target organs 
i s  taking place normally.
The relationship between psychosis and hyperadrenalism was f ir s t  
specifically  remarked upon by Broster and his team in 193  ^ when they 
commented on the appearance of four cases of psychosis occurring in 
their series of patients suffering from the adrenogenital syndrome.
In 1948, Hemphill and Reiss published their investigations 
on a group of six  chronic catatonic patients who had not responded to 
recognised treatments: various investigations including fractionated 
17-ketosteroids, urinaiy cortin excretion and other hormones found in 
urine were studied: aithougn clin ica lly  these patients appeared similar, 
their fractionated ketosteroids varied greatly and in one patient no 
dehydroandrosterone whatsoever could be found. This la tter  patient made 
a moderate c lin ica l response to injections of testosterone, the benefit 
being maintained for about a year so long as therapy was continued; 
similar treatment to the other members of the group failed to produce 
improvement.
The diurnal variations in excretion  of 17-ketosteroids met 
with in normal persons are a measure o f  tile adaptation displayed to the 
demands of the environment. Excretion i s  low during the night but rises  
steeply on waking followed by a gradual decline during the rest of the 
day (Pincus 1943). The increase on levels shortly after waking compared 
with sleeping levels in normals i s  around 60% (Pincus and Hoagland 1943). 
Again, in normal subjects, the day to day variations in levels of
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urinary 17-ketosteroids are remarkably constant: Reiss et a l. (1949) 
illu strated  and confirmed these observations and compared them with 
their findings in chronic schizophrenic patients. They found that the 
daily fluctuations estimated at intervals for several months showed 
either constant or widely varying values and they were able to 
differentiate four d istin ct abnormal diurnal curves of 17-ketosteroid 
excretion.
1. An increase in the waking output compared with the night 
output greater than 60$ and sometimes as much as up to 400$, but 
followed by a normal f a l l  o ff.
2. A relatively  f la t  picture with only slight variations from 
day to night.
3. Maximal excretion delayed until later in the day instead 
of during the period immediately after waking.
4. A second peak in output occurring la te  in the day in 
addition to the morning rise.
In an analysis of their findings they observed that those patients whose 
excretion was constant over months were older schizophrenics who had 
been in hospital over 10 years: their diurnal curves were of the f la t  
variety (type 2). The types 1*3 and 4 variations consisted of restless  
and hallucinated patients and the daily total excretion showed wide 
fluctuations: no definite conclusions could be drawn from the investigat­
ions although the authors thought that differentiation of the type of 
curve might possibly be useful for diagnostic and treatment purposes.
Further observations of adrenocortical activity in relation to
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the psychoses (Hoagland 1953) indicated according to the author that 
schizophrenic patients compared -with normals might be deficient in  the 
production of steroids regulating the retention of sodium and that they 
were certainly deficient in overall corticosteroid outputs the pre­
cursors of the 17-ketosteroids however were produced in excess by the 
patient group. Direct measurements of corticoids indicated a mild 
hypo-adrenalism in the schizophrenic patients, more pronounced in the 
younger patients and the excessive lo ss  of sodium and water was consistent 
with this conclusion although the patients tended to lose more potassium 
than the normal controls. From the ke to steroid findings, one might 
conclude that the patients are hyper-adrenal in relation to the normals, 
in contradiction to the evidence obtained from direct corticoid measure­
ments, as the 17-ke to steroid excretion of the younger control group 
was 75# of that of the younger patients and the older noimals 72# of 
the older patients. The author suggests that this evidence of 
1 hyper-function'1 i s  lim ited to the precursors of the 17-ketosteroids.
The low leve ls  of circulating eosinophils which were demonstrated in  
the patient group do not indicate a continuous overproduction of 
11-oxysteroids as judged by the subnormal corticoid production and the 
author suggests that some unusual eosinophil lowering substance may be 
present in certain schizophrenic patients. He concludes by interpreting 
the data as indicating a correlation between psychosis and certain 
qualitative and quantative differences in  adrenocortical steroid 
metabolism but there i s  no evidence to indicate that these disturbances 
actually in it ia te  the psychosis.
ifr
|  In a review of the psychological changes seen in mental
| disease, Altschule (1953) finds that the adrenal cortex i s  hyperactive
in many patients suffering from manic-depressive, involutional and 
schizophrenic psychoses. He cites twelve points to support this view,
I the more important indications being impaired glucose tolerance,
eosinopenia, insulin resistance, negative nitrogen balance, creatinuria 
and relatively  high 17-ke to steroid outputs: c lin ica lly , the association
t:
r of hirsutism and acne with the psychoses i s  also significant; these
findings indicating cortical hyperactivity tended only to be found at 
the commencement of the psychosis and with increased duration of the 
illn e ss  the differences levelled  out. The author concludes that i f  i t  
i s  not possible to state categorically whether the changes actually 
represent increased activ ity  of the adrenal cortex or whether changes 
in the reactivity of en2yme systems in the peripheral tissues controlled 
try adrenocortical hormones have occurredi the changes seen are probably 
both the cause and the effect of the psychoses.
In an earlier paper (Altschule et a l. 1952) 9 the authors 
reported on their observations on blood eosinophil leve ls  in 118 treated 
and 244 untreated cases of mental illn e ss , as compared with a control 
group of 25 normal subjects. The counts were in or below the low range 
of normal in the majority of the patients and mood, degree of activ ity , 
nutritional state or type of illn ess  bore no realtion to the count: 
patients who had been i l l  continuously for more than one year tended to 
show more noxmal counts: again, the conclusions were that patients 
suffering from severe neuroses and the major psychotic disorders showed
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an increase in some adrenocortical functions and that when reeoveiy 
took place the eosinophil count rose indicating a depression of these 
functions.
The differing conclusions arrived at by the above authors are 
not quite so opposed and incompatible as f ir s t  appearances would suggest 
but are to some degree a difference of interpretation. Hoagland observed 
that the eosinophil counts in his patient group were only about half 
that of the comparable control group, the 17-ke to steroid excretion rate 
was increased and his main evidence in support of hypo cor ticalism was 
the decreased output of urinary corticoids which could be accounted for 
ty increased tissue utilisations another factor against Hoagland* s 
conclusions are that his group of schizophrenics ■ consisted largely of 
chronic institu tionalised  patients and the low outputs are what one 
tends to find in any long term debilitating disease.
A further possible explanation of these opposing views can be inferred 
from a study by Stevenson et a l. (1953) iu to 30 male chronic schizo­
phrenics; the authors studied the responses in the leve ls  of eosinophils 
to the administration of test doses of adrenalin and corticotrophin 
compared with similar control periods when no treatment was being given. 
Both adrenalin and corticotrophin caused mean relative decreases greater 
than those occurring during the control period but not so great as those 
reported for normal healthy people. The variations in the responses in  
different patients was so marked that the authors f e l t  that types and 
stages of the schizophrenic syndrome may be associated with different 
functional states of the adrenal cortex and of the systems regulating its
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comparing the te s t  resu lts in  11 catatonic patients compared -with 12 
paranoid patients p artia lly  composing the group, the catatonic patients 
showed relatively  normal responses but with decreases greater than 
normal on the control days while the paranoid group produced . 
sign ificantly smaller responses to adrenalin and corticotrophin but 
normal eosinophil changes in  the control periods. The authors concluded 
that there was presumptive evidence that the adrenocortical system was 
hypo-active and hypo-reactive in the paranoid schizophrenic and perhaps 
hyper-reactive in  the catatonic schizophrenic.
Reviewing the investigations of his group in to the adrenal 
activ ity  and responsiveness of chronic schizophrenics, Pincus (1952) 
concludes that the defective stress response observed in the schizo­
phrenic patients does not involve inab ility  of the end organs to respond 
to adrenal steroids but that the impairment i s  situated in the 
pituitary-adrenal axis and more particularly in the responsivity of the 
adrenal cortex i t s e l f .  Response to various stress tests  including the 
administration of corticotrophin disclosed that approximately 70% of the 
schizophrenic patients investigated tended to be hypo-adrenal; to measure 
this responsiveness, he formulates the term Total Response Index (TRI) 
which i s  the mean percentage change from pre-test control values in  
post-stress samples of 17-ketosteroids, sodium, potassium, uric acid, 
corticoids and lymphocytes. Normal values for the TRI ( i .e .  TRI values 
of greater than 20 ) were obtained in only J)% of schizophrenics where 
the disease had a duration of more than 2 years, with more recent 
admissions normal TRI values were found in *Q% of those suffering from
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schizophrenia. Increasing the stress, as with larger amounts o f ACTH 
led to TRI values closer tip normal. Dealing with urinary steroids, the 
use of improved chromatographic separation techniques allowed him to 
report that schizophrenic patients excreted lesser  amounts of cortico­
steroids and neutral non-ketonic steroids and that they have a relatively  
lower stress responsivity of the adrenal cortex to both endogenous and 
administered ACTH.s he found the beta-steroids abnormally high in his 
schizophrenic patients quoting the mean percentage of the to ta l ketosteroid 
excretion as 11. 5$ , & figure which i s  within the usually accepted normal 
range of 5-1%• The author suggests that steroid dysgenesis ex ists in 
schizophrenia, corticosteroids being affected both qualitatively and 
quanti ta tively .
Further studies on both schizophrenic and depressed patients 
(Lingjaerde 1953) fa iled  to show any persistently significant differences 
compared with normal volunteers. The functions under investigation were 
the determination of 17-ketosteroids in urine, the adrenalin, ACTH and 
insulin tolerance te s ts . No individual patient gave a negative reaction 
to a l l  the tests  or to both adrenalin and ACTH.s the ACTH te s t  gave a 
normal reaction in  94$> of schizophrenics and 100$ of depressives. The 
author failed to find any pattern from the results which could be 
described as characteristic of schizophrenia. Reiss et a l. (1951) 
reported on their results of investigating the adrenal cortex responsivity 
in  over 350 psychiatric patients comprising acute psychoneuroses and 
acute and chronic cases of psychoses. Adrenal responses were compared in  
the various psychiatric categories following the injection of 25mg. ACTH
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the ingestion of 150 GM of glucose or one electro-convulsive treatment: 
the observations were that in chronic schizophrenia fewer positive  
responses to glucose were obtained than in acute schizophrenia and that 
in males with anxiety a prominent clin ica l feature, there were no 
completely positive responses to ACTH., although no response types were 
characteristic of individual disease groups. The distribution of the 
responses indicated that different hoimonal components are mobilised 
when the patients were subjected to the three stressful experiences 
indicating evidence for the existence of a number of different adreno- 
corticotrophic fractions with separate functions. I t  also appeared that 
improved responsivity occurred following c lin ica l improvement either 
spontaneously or in response to treatment and that the psychiatric 
improvement had been to some extent dependent on the total hormonal 
equilibrium of the patient. Some support for this view i s  given in a 
report of two females suffering from recurrent schizophrenia (Rowntree 
and Kay 1952) on whom a number of physical and metabolic investigations 
were made during four illn ess  episodes. These two patients displayed a 
dissociation between different adrenocortical steroids, the course of 
the attack being progressively associated with a relative preponderance 
of different steroidss briefly , these changes were that during the build 
up of the schizophrenic episode there was produced a preponderance of 
androgenic substances and during the process of recovering and while in • 
remission, a preponderance of glucocorticoids.
Cases of manic-depressive psychosis especially of the cyclical 
type where a regular rhythm of mood changes has been established would
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appear to be a fru itfu l source of investigation. Reiss et a l. (1949) 
described their findings of the relationships between mood changes and 
adrenocortical activ ity  and these w ill be considered in a la ter  section. 
In other cases of depression Reiss finds that either over- or under­
function of the adrenal cortex may occur in association with the 
affective disorder but stressed that investigating the function of one 
gland only, presented a most imperfect view and that the total state of 
the hoimone equilibrium was the decisive factor: he illu stra tes th is  
by presenting nine cases of depression, investigated for 17-ke to steroid  
activ ity , urinaxy corticosteroid output and thyroid activ ity . Many 
variations of the separate functions under consideration may be present 
at the height of the illn e ss  but as the patient improves either 
spontaneously or as the result of physical or hormonal treatment, the 
various indices tend to sh ift in to their respective noimal ranges.
The apparently conflicting reports regarding adrenal cortex 
activity  and responsivity seem to illu stra te  the theme that in many 
psychiatric disorders, variations outside the normal range occur with 
significant frequency; there i s  no clear indication whether these 
deviations are primaiy or secondazy as the fact that improvement in  
clin ica l condition may be associated with normalising hormonal 
equilibrium does not prove that the la tter  has been a primary cause of 
the former; there i s  at present no convincing evidence that schizophrenia 
or manic-depressive psychosis i s  either a disease of the adrenal cortex 
or,a disorder of the adaptive mechanisms in the purely physiological 
sense.
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Treatment of Psychiatric Disorders by ACTH and Adrenocortical Extracts.
I t  i s  an interesting feature of the psychoses, especially  
•schizophrenia that they do not seem to react in the expected way to the 
administration of hormones; i t  requires much higher dosages of thyroid 
to produce signs of overdosage and similarly the insulin resistance 
encountered in  the insulin coma therapy for schizophrenia may even 
occasionally render the treatment impracticable; dramatic fluctuations 
in this resistance may occur in the course of therapy especially after 
the administration of electroplexy which produces 1 shock1 effects in 
the pituitary-adrenal system.
The reaction of the psychotic to the administration of ACTH and cortisone 
follows the above examples in being atypical. When Hench and his 
colleagues described the characteristic euphoria in mentally normal 
patients, i t  was not unnatural to expect that the exploitation of this 
primary mood change in the treatment of psychiatric i lln e ss  would follow. 
Hemphill (1955) comments that the extensive use of these hormones in the 
Bristol Group of Mental Hospitals has not been followed by the expected 
reactions comparable to those described in a normal population: euphoria 
seldom was a noticeable feature.
Published studies of hormone administration to psycho tics  are 
again conflicting and for the most part negative. Rees and King (1952) 
gave a four day course of cortisone to 12 chronic schizophrenics and 
no significant improvement was observed either by means of clin ical 
appreciation or by psychiatric rating scales; they we£e thus unable to
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confirm the promising results of Cohn and Kamosh (1951) who claimed 
dramatic improvements in chronic schizophrenia. In 1953, Cohn and others 
further reported that 6 out of 21 chronic schizophrenic patients had 
been so improved ty cortisone as to enable them to be discharged from 
hospital: Cohn pointed out that the dosage employed in Rees and King1 s 
series was too low and of too short duration and in 1956 the la tter  
reported on a group of 9 schizophrenics with a control group of similar 
number and matched for age, sex and duration of illn ess}  the treatment 
group received dosages of cortisone for three weeks to the point of 
marked side e ffects . No significant improvement occurred either in the 
treated or control group: one patient in  the former group showed a 
temporary worsening of his psychiatric condition. Euphoria was noticeably 
absent.
Pincus and Hoagland presented evidence that the adrenal cortex 
in the psychoses might be hypo-reactive and so the administration of ACTH 
might be expected to produce c lin ica l improvement. This has not been 
confirmed either ty the Bristol Group or in the published reports of 
Hoefer and Glaser (1950), Rome and Braceland (1950), Glaser and Hoch
(1951), Hope et a l. (1952) and Kobbemagel et a l. (1953)*
The effects of cortisone on a wide range of psychiatric 
disorders of recent origin (Chance et al.1954) were studied from the 
psychological and psychiatric testing view points. Cortisone was given 
for 30 days, at f ir s t  in  a high suppressive dosage and then dropping to
i
maintenance levels: the authors stated that the standard measurements of
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testing i . e .  psychiatric rating and psychological testing, were not 
significantly altered in the group receiving the hormone as compared to 
the control group receiving placebos.
High dosage cortisone treatment of nine non-deteriorated 
schizophrenic patients consisting of 500mg. daily for from 4-10 weeks 
produced a slight and transient improvement in 3 cases, one case was 
uninfluenced and the remaining 5 were made worse: the cases; showing 
benefit fa iled  to maintain their progress when the drug was stopped 
(Polatin et a l. 1955) .
Similar negative results have been reported in depressive and 
involutional melancholic states. The beneficial results with cortisone 
administration reported by Hemphill et a l. (1942) have not been confirmed 
by other workers (Cleghora et a l. 1950* Rome and Braceland 1950) •
One of the few adrenal steroids which might establish i t s e l f  
in correcting certain psychiatric states i s  dehydroisoandrosterone 
("Diandrone"). The beta fraction of the urinary 17-ketosteroids mainly 
consists of th is substance and animal tests indicate that i t  has a mild 
androgenic e ffec t, weight for weight one hundredth the potency of 
testosterone; as discussed previously there i s  s t i l l  considerable doubt 
whether i t  i s  noimally present in urine as there i s  evidence to suggest 
that i t  may be an artefact produced in the process of preparation of the 
urine ty acid hydrolysis: i t  might also be present merely as an overflow 
in to the urine of an inteimediate substance in the biosynthesis of 
certain adrenocortical hormones.
Strauss et a l. (1952) studied the effect of "Diandrone" on a
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group of selected cases of schizophrenics and "schizoid psychopaths" 
who at the same time showed abnormal 17-ketosteroid excretion values. 
Their case material consisted of 8 males between the ages of 1^6 and 
35 in whom the to ta l 24 hour ketosteroid output and in particular the 
alpha-beta ratio was found to be abnormal. Some of the patients showed 
high beta fractions and some abnormally low values and the frequency, 
length of treatment and dosage varied from case to case. The changes 
found were chiefly in the direction of increased self-confidence and 
a sligh t euphoria; they became le s s  fearful and apprehensive, more 
energetic and the outside world became more real. Those patients with 
undifferentiated or homosexual orientation began to show heterosexual 
in terests. The authors could not confirm that the improvements were 
necessarily reflected in a more normal 17-ketosteroid excretion spectrum 
but f e l t  that the correlation with psycho-sexual and physical 
immaturity was highly significant. Two of the patients with aggressive 
and paranoid tendencies became more so and treatment had to be stropped 
and the authors noted the necessity for caution in the matter of dosage 
when aggression was present in the symptom picture.
Working along the same lin es Sands et a l. (1952) reported on 
the use of the drug on 13 juvenile cases, average age 13 years, the 
clin ica l picture being predominantly that of constitutional and emotional 
immaturity. They were physically retarded, looking younger than their 
ages and in two cases the gene ta li a were undersized and the testes 
incompletely descended. As a group they were inadequate, timid and
o c c a s io n a l ly  distinctly  effeminate. "Diandrone" was administered in
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doses ranging from 10-40mg. daily: as with the previous authors the 
general e ffects were an increase in confidence and "outwardness", 
an improvement in social relationships and a swing towards a l l  round 
adjustment. The results indicated that of the 13 cases, ,2 recovered 
and 8 showed varying degrees of improvement. As some had relapsed at the 
end of one year the authors considered that prolonged treatment over 
months was indicated. The estimation of 17-ketosteroids was of l i t t l e  
value in selecting patients for treatment, about half the cases showing 
normal values and the other half being found to have low outputs but 
the pre-treatment levels in 17-ketosteroids were not prognostically 
significant. The drug was also administered to 4 juvenile patients with 
predominantly aggressive character traits but in a ll cases treatment 
had to be stopped on account of destructive behaviour and increased 
tension or aggressiveness. Two years later these general conclusions 
were confirmed (Sands 1954), although the author did not fee l that a 
primary mood change occurred but rather that "Diandrone" exerted an 
androgenic e ffect on weight and secondary sex characteristics. Combined * 
treatment with "Diandrone" and stilboestrol helped certain cases of 
schizophrenia who had d ifficu ltie s  in  sex and social adaptation and in  
whom the conventional physical treatments had failed .
F u r th e r  en co u ra g in g  r e s u l t s  w ith  t h i s  hormone i n  th e  trea tm en t  
o f  a  group o f  u n iv e r s i t y  s tu d e n ts  (Lamb 1955) showed th a t  th e  p e r s ona l i t y  
ty p e  w hich  was m ost h e lp e d  was a g a in  th e  in a d e q u a te , t im id , f r ig h te n e d  
p e r s o n , la c k in g  i n  c o n fid e n c e  and i n i t i a t i v e  and p o o r ly  s o c i a l l y  
a d ju s te d .  The a v er a g e  d o se  was 25mg« on a l t e r n a t e  days and o f  th e  11
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subjects treated, eight showed both subjective and objective improvement 
in the above characteristics. Strauss and Stevenson (1955) reported 
obtaining good resu lts in their group of 11 patients showing immature 
and inadequate features with "Diandrone", some improvement occurring 
in a l l  cases. They stressed that in  the f ir s t  instance dosage should 
be low and bu ilt up gradually in order to avoid precipitating increased 
anxiety and aggression.
Endocrinological Aspects of the Physical Methods of Psychiatric Treatment.
E lectric convulsive therapy ( electroplexy, E.C.T.) and 
insulin  coma therapy are at present the two most accepted physical foims 
of treatment in' the psychoses. Insulin coma therapy introduced by Sakel 
i s  used mainly in the treatment of schizophrenia although recent 
controversy in the Lancet (1955) on the subject of the "insulin myth" 
has led to a re-examination of the results of the treatment. A recent 
controlled study by Ackner (1957) also casts doubt on the usefulness 
of the treatment. Best results are usually obtained only in schizophrenia 
of recent origin, that i s  the period during which spontaneous remissions 
would be most lik e ly  to occur (Gottlieb and Houston 1943) • There i s  
sta tis t ic a l evidence to suggest that in the long term view the results 
in the treated and untreated groups are similar. However even i f  this 
were so, c lin ica l experience seems to justify  the continued use of the 
treatment for the present in that i t  can at lea st produce a remission 
of the disease at an earlier date than that which would occur naturally. 
The production of hypoglycaemic coma seems to be the essential factor 
as lesser  degrees of hypoglycaemia such as perspiration and sopor are 
clin ica lly  ineffective .
E.C.T., consists of inducing epileptifoim f i t s  at intervals by electrical 
means and has largely superceded the chemical form of induction. Best 
responses are seen in patients suffering from depressive illn esses  such 
as involutional melancholia, endogenous depression or senile depressive 
disorders: manic states and paranoid and schizophrenic states are le ss  
influenced.
39
That electroplexy induces an increase in adrenocorticotrophic hormone 
output has been established for many years and confirmed on frequent 
occasions subsequently (Hemphill et a l. 1942, Hoagland et a l. 1946,
Parsons et a l. 1949 and Early et a l. 1951) • Electroplexy also influences 
other anterior pituitary fractions as evidenced by c lin ica l observations 
on i t s  e ffect on menstruation: menstruation may be suppressed for 
several months following treatment or may occur precipately and excessively 
in a patient -who has not menstruated for several months previously. 
According to Michael ( 1 9 5 the usual effect produced i s  that of 
temporary amenorrhoea: the author noted that while electroplexy usually 
led to lengthening of the menstrual cycle, in contrast in certain manic- 
depressive and paranoid schizophrenic patients i t  led to premature and 
heavy menstruation. He f e l t  that whether the cycle was lengthened or 
shortened was related not to the capacity to improve with treatment but 
to the type of illn e ss  and diagnostic category. That electroplexy also 
affects the release of tbyrotrophic factor seems probable from the work 
of Reiss and his colleagues (1951> 1953)* Using a radioactive tracer 
method to give an index of thyroid activity before and after treatment, 
they found that in 1000 psychiatric patients about 20$ showed values
f
outside the normal range in both directions and when clin ical improvement 
occurred in some cases, the thyroid indices moved in to the normal range.
Pincus, Hoagland, Freeman and Elmadjian (1949) claim to have 
shown that the e ffect of one E.C.T. i s  equivalent to the effect of 
lOOmg. of ACTH, an observation largely confirmed by Early et a l. (I95I ) .
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I t  i s  clear however that the therapeutic effects of electroplexy depend 
on more than the release of ACTH as c lin ica l improvement cannot usually 
be brought about in  cases which would respond to E.C.T. by the . 
administration of adrenocorticotrophic factor alone.
On a series o f 350 psychiatric cases, Reiss et a l. (1951) appeared to 
show that different functions of the adrenal cortex could be aroused in 
different degrees and in different orders when they compared the e ffects  
of E.C.T., ingestion of glucose and the administration of ACTH in these 
patients.
The f ir s t  few treatments by either electroplexy or insulin coma 
therapy seem to stimulate the adrenal cortex as observed by eosinopenia, 
water retention, increased excretion of uric acid and 17-ketosteroids 
and a worsening of the carbohydrate tolerance (Altschule 1953) • As 
further treatments are given, the adrenal response diminishes, th is  
phase coinciding with clin ical improvement and Altschule f e l t  that in 
those patients who do improve, the adrenal activ ity  f e l l  to below pre­
treatment leve ls  as represented by a steadily rising eosinophil count. 
Alexander and Neander (1953) slso  found evidence of depressed function 
of the adrenal cortex following physical treatments in 44 out of 56 
patients studied as evidenced by serial eosinophil counts onlyj of these 
44 cases, 75$ showed clin ica l improvement while 5 cases who did not 
benefit showed no response in  the resting eosinophil levels after 
treatment.
Additional evidence of adrenocortical stimulation by E.C.T.
I
and insulin therapies was published by Shat to ck and Micklem (1952) in a 
study of changes in eosinophil leve ls  before and after physical treatments.
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Eosinophil counts were made before and four hours after electroplexy as 
th is interval was found by experiment to provide the maximal fluctuations* 
A fa l l  greater than 50$ of the original count was taken as a positive  
response and over two-thirds o f the cases gave th is type of response*
No definite conclusions can be drawn about the c lin ica l significance of 
a positive response as some patients who gave le ss  than 50$ responses 
derived benefit from the treatment. On the whole however, the positive  
responders seem to include a higher proportion of patients w^ho recovered* 
The authors observed that they could not confirm the observations of 
Altschule that the eosinopenic response after the f ir s t  E.C.T. i s  
always adequate and that i t  tends to fa i l  when repeated treatment i s  
given, as some of the authors1 cases showed inadequate responses after 
f ir s t  second or third treatments.
The effects on eosinophil leve ls  during coma therapy were 
also investigated by Shattock and Micklem. By experimentation they found 
that three hours after the injection of insulin the eosinophil count had 
changed insignificantly but by four hours after the onset of coma 
(seven hours after the injection of insu lin ), the maximal fluctuations 
had taken place. Seven patients given insulin in non—coma dosages showed 
only insignificant changes in the later counts. A comparison of the two 
counts in patients who developed comas showed that in eveiy case a fa ll  
greater than 50$ had occurred, the mean f a l l  being 74$ compared with the 
earlier count. I t  i s  interesting that in both E.C.T. and insulin coma 
therapy, the maximal depression of the count took place four hours after 
the effective part of the treatment.
Rud (1947) and Sackler et a l. (1951) reported on the 
observation of* a tendency to a rising eosinophil count occurring during 
the course of the administration of electroplexy or insulin coma therapy, 
the samples being taken at times when treatment would not directly  
influence them. They regarded this rise  in the 'resting1 eosinophil 
levels as being of good prognostic significance. Shat to ck and Micfclesn 
confirmed th is tendency in their insulin patients but found in their 
series that some patients who were c lin ica l failures had also shown 
this rising 'resting' leve l during the course of treatment.
To summarise the conclusions, the exact mode of action of electroplexy 
and insulin coma therapy i s  unknown but more detailed research of their 
effects on hormonal balance seems:to be the most promising lin e . That 
these physical treatments affect the anterior pituitary seems to be 
proved but the conclusion that the changes so produced have influenced 
the c lin ica l condition has not yet been determined. Whatever the results 
may be i t  seems unlikely that the beneficial effects are mediated 
solely through the anterior pituitary-adrenal cortex axis but rather 
that through the various anterior pituitary trophic hormones, the total 
glandular equilibrium of the body i s  disturbed or shaken up giving the 
organism an opportunity to eventually settle  down in to a more stable 
pattern. That th is might be so i s  indicated by the observations that 
whether the disturbances in the adrenal cortex, thyroid and ovaries > 
are in  the direction of hypo— or hyper- activ ity , coinciding with 
c lin ica l improvement the various indices of function of these glands 
tend to return to within the normal tange.
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I t  i s  not too distant to speculate that emotional disturbances 
might be received and transmitted through the hypothalamus and anterior 
pituitary eventually producing in susceptible individuals an in fin ite  
variety of hormonal disrangements which prevent the individualj ty a 
feed back arrangement, from reaching a psychological equilibrium to 
his emotional d iff ic u lt ie s . However this theory w ill only be acceptable 
when i t  i s  possible to measure accurately and define the disturbed 
hormonal pattern and to correct i t  and relieve the patient’ s condition 
by the appropriate glandular treatment.
44
Psychiatric Abnormalities in Adrenal Disorders.
I f  the relationship between psychoses and adrenal function i s  
s t i l l  obscure, i t  i s  natural to consider the reverse relationship and 
to examine the connection between established cases of adrenal disorder 
and the incidence of psychiatric abnormality. I t  i s  d iff ic u lt  to obtain 
a precise figure for incidence as most authors were primarily concerned 
with the physical illn e ss  and i t s  response to treatment rather than 
noting psychiatric abnormalities and their relationship to the disease. 
Addison1 s Disease.
In Addison's original treatise on the condition, he noted the 
presence of delirious states. From time to time during the la s t  century, 
isolated reports mention mental disorder in passing but i t  i s  only in  
the la s t  20 years that real in terest in th is relationship has been the 
case, especially since the biochemical derangements have been worked 
out. Rowntree and Snell (1931) dealt more extensively with the psychiatric 
aspects but did not note the tota l incidence of such in the cases they 
reviewed. In 1938, Porot gave an account of a woman aged 38 who suffered 
from a chronic paranoid psychosis in addition to proved Addison1 s 
disease, who was hallucinated and suicidal. She improved temporarily 
on the administration of sa lt but later relapsed mentally and eventually 
died. A further isolated case was published by Larue (193$) of a 33 year 
old woman who developed an acute confusional state in association with 
Addison's disease and who improved mentally on sa lt. Engel and Margolin 
(1942) found that in a review of 25 cases of Addison's disease, 16 cases 
showed such striking neuropsychiatric disorders as to deserve comment.
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They observed that such deviations were most common before or during 
metabolic crises and that they included the widest range of 
abnoimalities, so much so that changes in mood or behaviour were often 
the earliest signs of impending physical collapse. The most character­
i s t i c  feature was the fluctuating and episodic nature of the mental 
and neurological signs; of the 16 cases, 7 showed predominantly 
neurological signs with secondary mental symptoms and of the other 9,
6 cases were predominantly of a depressive nature and with one case 
each of paranoid psychosis, confusional state and personality change. 
Five other cases not of Addison's disease but involving a disturbance 
of carbohydrate metabolism, featuring f la t  glucose tolerance curves, 
a tendency to hypoglycaemic reactions and abnormal E.E.G's showed 
mixed toxic and vitamin deficiency states. The typical E.E.G. findings 
in both groups were either
1. Spontaneous bursts of slow waves often of high voltage 
and originating diffusely from a ll  parts of the cerebral cortex.
or 2. Unusual sen si vity to the effects of hyperventilation 
with abnormal persistence of regular high potential slow waves.
These E.E.G. findings were confiimed ty Hoffinan et a l. (1942) in their  
series of cases and they observed that a rough correlation between the 
changes and blood sugar levels existed. Both( the authors of the la s t  
two publications were in agreement on the fact that symptoms of hypo- 
glycaemia developed at much higher leve ls  of blood sugar than in normal 
persons.
While Engel and Margolin stated that major and minor mental
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disturbances in Addison1 s disease were commonly encountered, Goman 
and Wortis (1947) f e l t  that psychoses were rare but described two cases, 
one a g ir l of 28 a longstanding sufferer from Addison1 s disease who was 
admitted in a mixed eonfusional paranoid state with memory retention and 
recall grossly defective and expressing ideas of grandeur and 
persecution. The other case was a woman of 6l  admitted to hospital 
with a five day histoxy of violent behaviour and paranoid delusions: 
she also was a known case of Addison* s disease. Both these cases showed 
gross disturbance of electrolyte and sugar leve ls  during the acute 
psychiatric phase. Although accepting the la tter  as triggering 
mechanisms, the authors f e l t  that there was possibly a coincidental 
linkage between the endocrine disease and psychoses as the la tter  was 
so much more frequent in general incidence than the former. Simpson
(1952) remarked that he had seen between 80 and 100 cases Of Addison* s 
disease and had never encountered a psychosis except in the terminal 
stages or where the electrolyte balance had been badly thrown out of 
equilibrium: he had never observed that even when the mineral and 
metabolic balance had been restored the patients exhibited undue apathy, 
lack of in it ia tiv e , ir r ita b ility  or negativism as are classically  
described as concomitants of the disease.
I t  would appear that in the production of mental symptoms in Addison* s 
disease, several factors are operative:-
1. Chronic hypoglycaemia involving both deficient supply of 
glucose to the brain and an ineffic ien t and inadequate u tilisa tion  of 
sugar. These patients show mental symptoms at relatively high blood
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sugar leve ls .
2. Electrolyte imbalance, decreases in blood pressure and 
blood volume are also concerned and most reports agree that mental 
symptoms are more florid  and severe in such crises. However the 
psychiatric picture i s  not always corrected when these factors are 
brought within normal lim its and abnormal patterns in the E.E.G. tend 
to persist, thus indicating that some other factors which cannot at 
present be defined, are operative.
3. As Addison's disease i s  a chronic debilitating disease 
some disturbance of outlook could be expected.
4. Although i t  i s  not possible to say that a characteristic 
psychotic picture emerges, descriptions are generally those of a 
depressive disorder with an attempt at psychological compensation 
with a paranoid mechanism.
Hyperfunction of the Adrenal Cortex.
There i s  l i t t l e  doubt that in some cases of hypercorticalism as 
described by Broster et a l. (193&) smd Allen et a l. (1939) t where the 
removal of an adrenal cortex tumour led to an improvement in the mental 
state, the role played by the increased cortical activity was to a 
certain extent at lea st causative in the development of the mental 
disturbance.
A review of the literature reveals that the incidence of 
psychiatric disturbance i s  significantly high, even taking in to 
account the psychological aspects of altered physical and sexual
48
configuration which may result and the effects of an illn e ss  which may 
la s t  several years in i t s  untreated form.
Two broad syndromes of hypercorticalism are described:
1. Cushing's Syndrome showing excessive production of 
cortisone lik e  steroids.
2. Adrenogenital Syndrome showing excessive amounts 6f  the 
sex steroids either androgens or oestrogens.
Cushing's Syndrome.
Cushing described 8 cases with certain features in common in 
1932: the chief c lin ica l features are a wasting and weakness of the 
skeletal muscles especially of the limbs, the appearance of obesity with 
a characteristic distribution on the trunk, shoulders and face, sexual 
disturbances appearing as amenorrhoea in females, hirsutism, acne, the 
appearance of purple striae, hypertension, glycosuria proceeding to 
diabetes m ellitus, eosinopenia and usually an increase in the excretion 
of certain urinary steroids.
In la ter  years, i t  became apparent (Kepler et a l. 1948) that 
a basophil adenoma of the pituitaiy was not always necessaiy to produce 
the c lin ica l syndrome and that an adenoma or carcinoma of the adrenal 
cortex or hyperplasia or hyperfunction of the cortex could produce a 
similar picture: i t  i s  estimated that 86{£ of cases are due to pituitary 
adenomata (Eisenhardt and Thompson 1939)*
The excessive production of adrenal cortical steroids produces a 
characteristic electrolyte disturbance and an anti-insulin effect  
appearing as glycosuria, hyperglycaemia and a decreased glucose
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tolerance. The urinaiy excretion of 17—ke to steroids shows wide variations 
from normal values to figures of 74mg. per day (Fraser et a l. 1941), 
the majority showing only slight increases. The excretion of 
corticosteroids Oxygenated at Cll i s  markedly increased (Talbot et a l.
1947> Mason and Sprague 1948). I t  can thus be seen that several groups 
of cortical steroids are involved, the protein catabolism and osteo­
porosis being produced by overproduction of the ll-oxysteroids, 
hypertension and electrolyte changes by the DOCA-like steroids and 
le s s  frequently hirsutism and sexual changes fcy excessive liberation  
of androgens.
Psychoses in relation to adrenal hyperplasia were remarked 
on by Broster and his colleagues in 193$ when 4 cases of adrenogenital 
disorder were noted to be psychotic and earlier by Jonas (1935) when 
i t  was reported that there was a 20.5$ incidence of varied mental 
symptoms in a review of 73 cases of Cushing1 s syndrome and that 
depression and hallucinations were relatively frequent. Spillane (1951) 
also reviewed the nervous and mental disorders in Cushing’s syndrome 
and presented 4 cases with one or more of the following signs:-  
memoxy defect, paranoid ideas, auditory hallucinations and depression 
with suicidal tendencies. In 21 out of 25 cases of Cushing’s syndrome 
(Trethowan and Cobb 1952) psychiatric abnoxmalities were noted: they 
were classified  as 4 cases severely disturbed, 6 cases moderately so,
8 mildly so and 3 patients with minor psychiatric symptoms. After 
appropriate physical treatment, 7 o^t of the 10 cases with moderate 
and severe mental upsets recovered and some of the others showed
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improvement. The commonest c lin ica l picture was that of depression 
often accompanied by retardation or irr ita b ility .
Glaser (1953) reviewed 33 cases of Cushing’ s syndrome:
21% showed severe psychotic reactions and a further 37% showed minor 
emotional disturbances such as anxiety, tension, emotional la b ility , 
insomnia and mild depression. Four cases showed an organic reaction 
with memory defect, confusion and auditory hallucinations. The author 
found that the most frequent tendency was towards' a paranoid state with 
depressive features but closer scrutiny of his and other cases with 
these paranoid tra its give the impression more of a fundamental 
affective disorder in the direction of depression with the psychological 
defence of projection to produce persecutory ideas. The mental disorder 
may appear in patients with l i t t l e  or no physical disorder or sexual 
dysfunction in contra-distinction to patients suffering from adreno­
genital syndrome.
Certainly the positive relationship between psychoses and 
Cushing’ s syndrome i s  much higher than can be explained by coincidence 
or by a purely psychological reaction to the disease: i t  i s  interesting 
to note that the mental reactions have many features in common with 
those which may occur during cortisone or ACTH therapy with the exception 
that no cases of euphoria or mania could be found in the the literature  
in patients with Cushing* s syndrome.
Adrenogenital Syndrome.
This i s  a condition in which there i s  an increased output 
from the adrenal cortex of either androgens or oestrogens, resulting in
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marked changes in  the sexual characteristics with no disturbance of the 
other functions of the gland.
The c lin ica l e ffects  depend on the age at onset of the conditions 
occurring in the female foetus i t  produces the condition of pseudo­
hermaphroditism; developing during childhood in g ir ls , i t  can cause signs 
of masculinisation with enlargement of the c lito r is , accelerated bony 
growth, early appearance of axillary and pubic hair, hirsutism, excessive 
muscular development and deepening of the voice. In boys, sexual 
precocity, accelerated bony growth, muscularity and acne are the main 
features. Most of the cases occurring in the f ir s t  decade are caused by 
adrenal tumour. In adult females, aprocess of defeminisation and v ir ilisa tion  
occurs with amenorrhoea, lo ss  of feminine contours, enlargement of the 
c lito r is , hirsutism and acne, deepening of the voice and a change in the 
direction of the weakened lib ido. In men, feminisation occurs but i s  rare 
and the picture i s  more of a negative nature with loss of libido and 
atrophy of the testes although enlargement of the breasts due to excessive 
secretion of oestrogens i s  fairly frequent.
In general a distinction may usually be drawn between cases of 
adrenal hyperplasia and those in which a tumour, benign or malignant i s  
present, when the 17-ketosteroids are estimated. Where a tumour i s  present 
the excretions of 17-keto steroids and the 3-beta fraction are substantially 
raised, the former often to the order of several hundred milligrams daily.
In cortical hyperplasia only moderately elevated values for both are 
obtained, the beta fraction being of the normal order of 10% of the total 
excretion.
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That the incidence of psychosis i s  high in such patients i s  
illu stra ted  by the fact that 4 cases out of 37 showed acute mental 
disturbances (Allen 1952): the author notes that even those who do not 
show frank psychotic signs show undue irr ita b ility  and quarrelsomeness 
and a tendency to depressive reactions so that suicide i s  a constant 
risk. Although no characteristic c lin ica l picture emerges, the most 
frequent grouping of signs and symptoms suggest the psychiatric state 
of paraphrenia with acutely disturbed behaviour, auditoiy hallucinations 
and persecutory ideas.Depressive reactions were also frequent. Allen 
has described several cases in which removal of the adrenal tumour or 
adrenalectomy led to a recovery from the mental symptoms.
The psychological effects of the altered bodily state, emotional 
outlook and hirsutism are profound in the female and i t  could be argued 
that the trauma of such changes would account for the depressive and 
paranoid ideas: th is i s  probably the case in simple hirsutism whether 
i t  can be traced to adrenal hyperplasia or not, but at the same time 
both qualitatively and quantitatively the acute psychotic reaction found 
in association with th is syndrome i s  of a different order and would 
indicate that a further mechanism has come in to action. Even admitting 
that the acute reactions are extreme cases and insignificant in number 
in comparison to the large number of cases of paranoid psychoses with 
no gross adrenal abnormality, nevertheless i t  i s  something tangible 
that the mental state improves either after adrenalectomy or suppressive 
cortisone therapy; i t  provides a starting point for the elucidation of 
abnormal hormonal and bio chemical factors and psychiatric disturbance.
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The facts which do emerge when considering gross derengements 
of the adrenal cortex are important even i f  no definite conclusions can 
be made. Both over and under function of the cortex can produce both 
minor and major psychiatric disorders but the psychiatric picture can 
show wide variations in  foirn from depression, through paranoid and 
hallucinatory illn e s s  to organic reaction types and even in the one 
patient the type of reaction i s  not constant. There i s  a tendency for 
the severity of the psychosis to bear a relation to the degree of 
hormonal and biochemical disturbance but not in any hard and fast way. 
An identical c lin ica l condition can be seen in both diseases involving 
hypo- and hyper- function of the cortex and the impression one gains i s  
that the factor involved i s  that of an altered balance of secretion 
rather than being a question of either a deprivation or overproduction 
syndrome. Bleuler (195^) in his review of psycho endocrinological 
relationships could find no specific psychiatric picture in relation to 
specific hormone disorder. This must be so as any disease which tends 
to threaten or a lter the psychological equilibrium i s  bound to do so 
on the basis of the strength and direction of the innate instinctive  
forces modified by acquired behaviour patterns and experiences: thus 
the person who begins to appreciate the debility of Addison's disease, 
the psycho sexual changes in the adrenogenital syndrome, or the impotence 
or amenorrhoea in Cushing1 s syndrome may compensate in several ways.
He may develop anxiety and fear which becomes directed on himself or 
some object in his surroundings, he may become overwhelmed and r 
depressed, he may withdraw himself from contact with others or he may
react to what appears to him bewildering changes by projection, 
attributing his symptoms to the ev il intentions of those around him.
In the section under review, i t  i s  not possible to focus on 
any one function of the adrenal cortex. I t  can be said that sometimes 
the triggering mechanism in producing mental disturbance may be chronic 
hypoglycaemia with consequent altered cerebration, sometimes disordered 
electrolyte and flu id  balance, sometimes a flooding or deprivation of 
the system by the 11-oxysteroids, sometimes the effects of excessive 
androgen or oestrogen formation quite apart from considering what 
effects these abnormalities may have on other endocrine glands and the 
to ta l hormonal balance.
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Thyroid Function and Mentation.
The Thyroid Gland.
The anatomical units consist of spherical vesicles lined ty 
cuboidal epithelium: th is layer of ce lls  secrete in to the vesicle a 
colloid termed thyroglobulin: iodine, in organic form has long been 
known to be present in the thyroid gland and Gutman and his colleagues 
reported that J% of the tota l iodine was present as inorganic iodine,
25  ^ as thyroxin and 68% as di-iodo-tyro sine. Thyroxin i s  the most 
physiologically active fraction of thyroglobulin although some theoretical 
doubt s t i l l  exists as to the precise nature of the "natural" hormone.
The activity of the thyroid gland i s  regulated mainly by the 
thyrotrophic factor of the anterior pituitaxy and perhaps to some extent 
by the leve l of blood thyroxin. Hypophysectomy causes atrophy of the 
thyroid gland and the administration of thyrotrophin stimulates a 
thyroid which i s  able to respond. Thyrotrophin increases the rate of 
formation and the release of thyroxin and i t s  administration causes an 
increased uptake of radioactive iodine (Stanley and Astwood 1949).
Thyroid hormone regulates the oxygen uptake and usage in the 
tissues stimulating metabolism generally: i t  has a variety of other 
actions affecting almost eveiy other tissue in the body and plays a 
part in growth and maturation, influences the body water and electrolyte  
equilibrium, the storage of tissue protein and the metabolism of 
carbohydrate. I t  has also a profound effect on mentation and there 
seems l i t t l e  doubt that emotional trauma can in turn influence the 
secretion of thyrotrophin via the lypothalamus and anterior pituitaxy.
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Tests of Thyroid Function.
Discussing the c lin ica l tests of thyroid function, Fraser 
(1956) reaches the following conclusions:
1. The estimation of Basal Metabolic Rate (B.M.R.) gives the 
best index of severity of dysfunction.
2. The various methods involving the use of radioactive 
iodine ( I I 3I ) give the best test for suspected thyrotoxicosis.
3. Estimation of the serum protein bound iodine (PBI) i s  
most useful in cases of suspected mild myxoedema.
I t  i s  proposed to consider these three tests but also to add a fourth, 
the determination of the serum cholesterol.
Basal Metabolic Rate. This refers to the heat production of
the individual measured in a basal condition and i s  determined from the 
volume of oxygen consumed by the subject compared with established 
normal standards. The estimation of the B.M.R. has been widely used but 
from a practical point of view, technical d ifficu lties  in the apparatus, 
the attainment of both a physical and mental basal state and the fact 
that other conditions such as undemutrition obesity and Addison’s 
disease may alter  the B.M.R., have a ll  to be borne in mind. Fraser 
states that in nervous patients preparatory sedation or intravenous 
barbiturates are necessary and for reliable results the test should 
always be carried out with the patient sleeping.
Radio—iodine Uptake by the Thyroid. Several variations of this
test ex ist but basically they involve the use of tracer iodine and i t s  
accumulation in a measurable way by the thyroid gland. F irst described
57
by Hamilton and Soley (1940), the uptake may be measured during and at 
the end of one hour (Kriss 1951), after 48 hours (Skance 1949) and a 
good inverse relationship exists between thyroid activ ity  and the . 
appearance of the iodine in the urine.
A radioactive tracer method has been worked out by Reiss and 
his colleagues for investigation of thyroid disorders in psychiatric 
illn esses and a thyroid index ( 3 t) arrived at based on the linear rate 
of uptake during the f ir s t  hour after intravenous injection of H 31 
and the uptake 24 hours la ter  (Haigh and Reiss 1950, Reiss et a l. 1952, 
Haigh et a l. 1954). Values for Ifein normal men ranged from 2.4 -  6.1, 
in c lin ica l hyperthyroidism from 12.7 -  165 and in c lin ica l myxoedema 
from 0.0 -  1 .1: i t  i s  also possible to distinguish between primary 
lypothyrotic and secondary pituitary hypo thy ro tic  cases.
Serum Protein Bound Iodine. The view that the iodine in the
circulation which was bound to the protein rather than the total iodine 
more truly represented the level of circulating thyroxin has now been 
established (Perkin and Hurxthal 1939, Barker 1948). The normal range 
i s  3.5 -  7ug. per 100 ml. Kydd et a l . ( 1950) found that in 99cases of 
hypothyroidism the values were a ll below ,^.0ng. per 100 ml., whereas 
the lowest concentrations in normals was 3»& micrograms. The corresponding 
figures for hyperthyroidism showed that 202 out of a total of 206 
patients showed values higher than 8.0 micrograms per 100 ml. In a 
comparison of the above three tests of thyroid function (Jaffe and 
Ottoman 1950) on 152 patients, the presence of thyroid dysfunction being 
made on stated c lin ica l grounds, the B.M.R. gave a diagnostic error in
32.9$ of cases, the protein bound iodine in 24.1# of cases and the 
determination of radio-iodine uptake in 9 .3# of cases; this la tter  
figure could be further decreased to 5. 7# i f  patients who had received 
anti-thyroid therapy were excluded.
Serum Cholesterol Levels.
That abnoimal levels of blood cholesterol were obtained in  
thyroid dysfunction was observed ty Epstein and Lande in 1922, raised 
values being found in hypothyroidism and decreased levels in hyper­
thyroidism. The normal range of values depends to some extent on the 
technique employed but Foldes and Murphy (1946) give the figure of 
193&g* per 1D0 ml. with a standard deviation of + 36: Mason et a l.
(1930) found that 15 out of 22 patients suffering from myxoedema had 
values above the upper range of normal but there was no correlation 
between these figures and the degree of illn ess  or extent of depression 
of the B.M.R. These findings have been more recently confirmed by 
Peters and Man (1950). I t  can be stated that raised blood levels of 
cholesterol are found in many cases of hypothyroidism but there are 
a number of other diseases with which high values can be associated. 
Bartels (1950) has described 4 cases of myxoedema with normal cholesterol 
leve ls . Baron (1956) investigating hypothyroidism found raised values 
in 58 out of 65 cases: again there was no correlation between the 
extent of the elevation and the depression of the B.M.R.
In hyperthyroidism the concentration of cholesterol i s  
decreased but not to the same degree relatively a.s the elevation 
frequently i s  in myxoedema. Several authors (McGee 1935> Skance 1949*
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Peters and Man 1950) come to the same conclusion that although some 
cases of hyperthyroidism are associated with low lev e ls , the degree of 
overlapping between normal values and hyperthyroid leve ls  i s  so great 
as to render the te s t  valueless in th is condition.
In hypothyroidism, the test has some relevance and application 
but even here i s  not so reliable as the estimation of the B.M.R. or the 
use of radio-iodine techniques.
T hyroid  D ysfunction  a s  a  F a c to r  in  M ental I l l n e s s .
Established cases of hyperthyroidism are accompanied by 
emotional and mental changes but only rarely do they come in to the 
psychiatrist* s care even although superficially many anxiety states 
have features in common with hyperthyroidism such as loss of weight, 
excessive perspiration, fast pulse, insomnia, tremor and emotional 
la b ility . Some anxious and tense patients even have raised basal 
metabolic rates (Fraser 195 )^ with sedation these fa ll  to noimal 
lev e ls . Frank psychoses are uncommon (Hemphill 1955) even associated 
with thyrotoxicosis but the development of the la tter  in relation to 
an acute emotional upset i s  frequently noted in textbooks and claimed 
ty patients and i s  an interesting phenomenon in view of recent knowledge 
of the mediation of emotion through the hypothalamus and anterior 
pitu itaiy . Mayer-Gross, Slater and Roth (1954) in their textbook state 
that the pre-illness personality i s  often that of a chronic anxiety 
state with easily provoked mood swings and the mental changes involve 
not so much the appearance of new character traits but the exaggeration 
of existing ones. They note that psychotic complications are rare but
when they do occur are frequently disorders of mood in the direction 
of either mania or depression; successful treatment of the hyperthyroidism 
usually leads to recovery from the mental symptoms.
Hyperthyroidism i s  usually regarded as a psychosomatic disorder in 
contra-distinction to myxoedema which might be classified  as somato­
psychic. Estimates for the incidence of emotional precipitants in 
hyperthyroidism vary between 60 and 100$ (Lidz 1953) and Conrad (1934) 
in a study of 200 cases claimed a histoiy of emotional trauma in 94$ 
of the cases.
Much more frequently encountered ty the ordinary psychiatrist 
i s  the patient suffering from myxoedema, where the presenting symptoms 
are those of mental change. The retardation of thought, dulling of 
in te lle c t , apathy, physical sluggishness, sapping of in itia tive  and 
disturbance of recent memory may on superficial acquaintance resemble 
the involutional depressive or melancholic case, especially so as most 
of the cases occur in females about the involutional period. Several 
surveys (Bumstein 1948, Baron 195 )^ give the sex incidence as 86$ 
women and the age group affected as 40-60 years with a mean at 45 years.
I t  i s  intended to give in a later section an account of hypothyroidism 
in relation to a series of patients admitted to a mental hospital.
Gregory (1956) reports on two cases of schizophreniform psychoses, one
case secondary to myxoedema and the other to hypertiyroidism. Both eases
eventually responded to the appropriate corrective treatment with re lie f  
of mental symptoms. Means (1948) however states that there is  a difference 
in response to treatment in the two thyroid disorders in that treatment j
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of myxoedema usually leads to rapid mental improvement whereas in 
mental disorder secondary to hyperthyroidism, correction of the 
physical state i s  often not followed ty corresponding psychiatric 
improvement.
Reiss and his co-workers at Bristol have made extensive 
investigations in  to thyroid function in relation to the neuroses and 
psychoses during the la s t  10 years using I I 3I tracer methods. These 
researches have been concerned not with cases showing obvious signs 
of over- or under- production but with the finer deviations from the 
normal range in thyroid indices and their attempted correlation with 
the mental state . Reiss and Haigh (1954) state that minor degrees of 
hypothyroidism are frequently overlooked and even with recent advances 
in the determination of thyroid function, there exist a considerable 
group of cases where the significance of intermediate values between 
the normal range and defin itely  low values i s  s t i l l  undetermined.
They found that in a cross section of the mental hospital population 
over three years approximately 3 $^ patients showed thyroid
indices above or below normal lim its.: by administering thyrotrophin 
they were able to differentiate primary and secondary hypothyroidism 
and in a third group of cases th^r noted that while thyroid action and 
responsivity were normal, B.M.R. values were definitely low and they 
postulate that a degree of peripheral insensivity to thyroid hormone 
exists. They found that a significant correlation existed regardless 
of the type of treatment given, between improvement in mental state 
and normalisation of thyroid function in 95 hypothyrotic cases. Patients 
*ith a degree of secondary hypotbyrosis regardless of their mental
state showed a significant improvement both mentally and in regard to 
their thyroid function when treated solely by thyrotrophic hormone.
An account of 5 cases of thyroid overactivity in soldiers 
suffering from acute anxiety states (Robinson et a l. 1956) and in whom 
17-keto steroids were also determined, indicated that several variations 
of hormonal imbalance could occur. In 2 cases peripheral under sensitivity  
to thyroid hormone was held responsible and the patients responded to 
nicotin ic acid and in the other 3 cases the thyroid overactivity was 
coupled with adrenal overactivity and a clinical response was obtained 
with oestrogens to suppress anterior pituitary function, although one 
patient did require in addition anti-thyroid medication. None of these 
cases showed any gross c lin ica l signs of endocrine dysfunction.
In a further study, Reiss (1954) reviews the thyroid activity  
of over 400 psychiatric patients who were investigated before and 
after different forms of conventional and hormonal physical treatments.
A highly significant correlation was obtained between thyroid activity  
ending up in the normal range following treatment and clinical 
improvement regardless of the psychiatic disease entity and independent 
of the treatment applied.
One of the interesting features in the cases described with 
thyroid dysfunction i s  that they show no characteristic psychiatric 
picture. Some cases of hypo function, far from appearing sluggish and 
apathetic are tense and anxious and the converse holds true for minor 
degrees of overfunction. The finding of disturbed peripheral sensitivity  
to endogenously produced hormone i s  interesting in that schizophrenic
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patients seem to require much higher dosages of dried thyroid before 
toxic symptoms appear. With regard to minor clin ically  non-detectable 
cases of hormonal dysfunction i t  i s  not yet proved that they stand in  
any causal relationship to the development of psychiatric illn ess  but 
that improvement in the mental state bears some correlation to the 
correction of the disturbed hormonal, imbalance. I t  i s  encouraging that 
even in a relatively  few cases i t  seems possible to correct this 
imbalance ty ’natural* methods.
Psychiatric Aspects of Other Endocrine Disorders.
Pre-Menstrual Tension.
This i s  a condition f ir s t  described by Frank (1931) i *1 which 
a state of mental and physical tension builds up during the la tter  half 
of the menstrual cycle. I t  i s  also of observation that in the chronically 
mentally i l l  more behaviour disturbances arise during this time than 
at any other. The symptoms occur in about 5Q$ of women to some degree, 
consisting .of ir r ita b ility , increased aggressiveness and emotional 
la b ility  as well as physical discomfort. Water retention associated 
with an abnormal ratio of the oestrogen progesterone balance is  f e lt  
to account for the symptoms (Rees 1953* Malleson 1953) • Podolosky (1955) 
believes also that some degree of hypoglycaemia may occur at this time 
causing mental symptoms.
The condition responds fairly well to treatment either ty admini strati on 
of a diuretic such as ammonium chloride or ty giving progesterone or 
ethisterone.
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Pregnancy and th e  P uerperlum .
The in c id e n c e  o f  psychoses du ring  pregnancy a t  a  tim e when 
a g r e a t ly  a l t e r e d  endocrine  b a lan ce  e x is t s  appears to  be no g re a te r  
than  in  a  s im i la r  n o n -p reg n an t group. S l ig h t ly  over o f  cases o f  
psychoses d u rin g  th e  puerperium  o ccu r in  th e  14 days a f t e r  th e  b i r t h  
a t  a tim e when m assive  and sudden hormonal and m etabo lic  ad justm en ts 
a re  talcing p la c e .  T hree main ty p e s  o f  re a c tio n  a re  seen:
1. An organic reaction type with delirium not necessarily 
associated with infection.
2. in  affective reaction usually in the direction of depression. 
3- A schizophrenic reaction.
There i s  o f te n  c o n s id e ra b le  o v e rlap p in g  o f  th e se  th re e  types so th a t  
a f irm  d ia g n o s is  i s  n o t  p o s s ib le  f o r  some tim e.
P u b erty  and th e  M enopause.
P sychoses  w h ile  o c c u rr in g  in  c h ild ren  a re  ra re  befo re  puberty ; 
in  th e  l i g h t  o f  th e  p o s s ib le  r e la t io n s h ip  in  tim e o f  the f i r s t  a t ta c k  
o f  m a n ic -d ep re ss iv e  p sy ch o sis  o r  sch izoph ren ia  and o f  a p h y s ic a lly  and 
em o tio n a lly  changing in d iv id u a l ,  i t  i s  tem pting to  consider tbhat 
i n t e r n a l  f a c to r s  o f  a  hormonal n a tu re  may be in v o lv ed . L i t t l e  p ro o f can 
be o f f e re d  however and the  m a tte r  rem ains one o f  supposition  only  in  
th e  main and a p a r t  from th e  r a th e r  s p e c ia l groups o f  the 'in a d e q u a te  
p sychopath1 ty p e  p re v io u s ly  d e sc rib e d , no c o r re c t iv e  hormonal trea tm en t 
i s  known to  in f lu e n c e  th e se  i l l n e s s e s .
As in  th e  case  o f  p u b e r ty , . so a t  th e  menopause, p h y s io lo g ic a l fa c to rs
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appear to  be in v o lv e d . Many women experience  some em otional u p se t a t  
th e  menopause such as  d e p re s s io n , a n x ie ty , i r r i t a b i l i t y  and l a b i l i t y  
o f  mood. T here i s  reason  to  th in k  th a t  women who have p re v io u s ly  been 
su b je c t to  mood swings in  r e la t io n  to  m e n stru a tio n , who a re  l e s s  ab le  
to  a d ju s t  to  th e  a l t e r e d  p h y s ic a l and m ental ou tlook  and whose p rev io u s  
l i f e  has been o f  an u n s a t is fy in g  n a tu re  a re  more prone to  develop 
m enopausal f e a tu r e s  (H em phill 1955)* I t  i s  b e lie v e d  however th a t  a 
f a c to r  in  th e  developm ent o f  symptoms i s  a d is tu rb a n ce  o f  the  ba lance  
betw een p i t u i t a r y  gonadotroph ins and th e  le v e ls  o f  c i rc u la t in g  o v arian  
hormones a s  when th e  l a t t e r  a re  f a l l i n g  o f f  the  form er tem porarily  
in c re a s e  in  an a tte m p t to  boost o v a ria n  fu n c tio n . I t  i s  a lso  in t e r e s t in g  
th a t  fem ales who have experienced  a p rev io u s  a r t i f i c i a l  menopause may 
again  ex p erien ce  p sy c h o lo g ic a l symptoms a t  the  tim e when p i tu i ta r y  
gonado troph ins w orld  n a tu r a l ly  be f a l l i n g  o f f .
F o r th e se  ty p e s  o f  d is tu rb a n c e , trea tm en t w ith  sy n th e tic  o r  
n a tu r a l  o e s tro n e s  i s  u s u a l ly  s u f f ic ie n t  to  c o n tro l th e  p h y s ic a l symptoms 
and to  ease  th e  em otional l a b i l i t y  along w ith  exp lanation  and rea ssu ran ce .
A s im i la r  p ic tu r e  may be observed in  men in  m iddle o r l a t e r  
l i f e  (Spence 195^) b u t much l e s s  re g u la r ly  and th e  d iag n o sis  i s  much 
more d i f f i c u l t  to  e s ta b l is h :  in  th e se  cases trea tm en t w ith  te s to s te ro n e  
le a d s  to  p h y s ic a l  and m ental improvement.
A lthough a f f e c t in g  a  s im ila r  age group, the c la s s ic a l  case 
o f  in v o lu t io n a l  m e lan ch o lia  r a r e ly  responds to  hormonal therapy  although 
Ingv arsso n  ( 1951) re p o r te d  good r e s u l t s  in  23 o u t o f  28 cases when 
much l a r g e r  dosages o f  o es tro g en s  than a re  norm ally  employed in  the
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menopausal sta te , -were administered.
P i t u i t a r y  D is o rd e rs .
The main features of anterior pituitaiy insufficiency are 
loss of sexual function and desire, loss of pubic and axillary hair, 
failure of lactation , intolerance of cold, a tendency to hypoglycaemia 
and the syndrome i s  commonly accompanied by asthenia, apathy and mental 
sluggishness (Sheehan and Summers 1949). The mainstay of treatment was 
formerly testosterone although the simultaneous addition of thyroid 
might also be beneficial (Wilson et a l. 1954). Since the advent of 
cortisone, a much greater degree of control has been possible and Beck 
and Montgomeiy (1957) comparing the response to different substitution 
regimes, came to the conclusion that cortisone in combination with 




A drenal C o rte x  A c tiv i ty  in  a  Case o f  M anic-D epressive P sy ch o sis .
I n t e r e s t  In  t h i s  p a r t i c u la r  case in  re s p e c t to  ad rena l fu n c tio n  
was a ro u sed  by th e  p u b lic a t io n  o f  in v e s t ig a t io n s  in  to  a s im ila r  type o f 
i l l n e s s  by R e is s  e t  a l .  (1949b). T h e ir  p a t i e n t  was aged 45 y ea rs  and 
su ffe re d  from m a n ic -d ep re ss iv e  i l l n e s s  o f  a c y c l ic a l  ty p e , the  manic 
phases v a ry in g  between one and f iv e  weeks and the d ep re ss iv e  phases 
being  o f  s ix  to  tw e n ty -fo u r days d u ra tio n . The in te r v a l  o f  no rm ality  
between th e se  mood changes was n ever more than a few days. The va lu es  
reco rd ed  d u rin g  t h e i r  in v e s t ig a t io n s  were fo r  t o t a l  n e u tra l  17-k e to -  
s te r o id s ,  th e  p e rc e n ta g e  o f  3b e ta -h y d ro 3y - 17-k e  to  s te ro id s ,  c o r t in  and 
o e s tro n e  in  24 hou r c o l le c t io n s  o f  u r in e  ex tend ing  over one y e a r .
The o n s e t o f  d e p re ss io n  appeared  to  be accompanied by a tendency to  the 
e x c re tio n  o f  a h ig h  p ro p o rtio n  o f  b e ta  s te ro id s  and a low c o r tin  
e x c re tio n  w h ile  a t  th e  t r a n s i t io n  in  to  th e  manic phase, the  converse 
was observed  nam ely a r i s in g  c o r t in  ex c re tio n  and a f a l l  in  the  
p ro p o r tio n  o f  th e  b e ta  s te r o id s .  The antagonism  between th ese  two 
in d ic e s  o f  a d re n a l c o r te x  a c t iv i t y  was re g u la r ly  observed. There was 
one p e r io d  ex ten d in g  over th re e  months when although  the u rin a ry  
e x c re tio n  p a t te r n  con tinued , th e  p s y c h ia t r ic  s t a t e  remained unchanged.
The f i r s t  phase in  th e  in v e s t ig a t io n  ox the case about to  be 
p re se n te d  was p re v io u s ly  th e  su b je c t o f  a p u b lish ed  a r t i c l e  (Bryson 
and M artin  195^) • The p a t ie n t  i s  a m ale, bom  in  1914 o f  w ealthy p a ren ts  
snd good s o c ia l  background who a tten d ed  a p rep a ra to ry  boarding school
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and. l a t e r  a  p u b lic  schoo l b u t w ith  on ly  m oderate academic achievem ent. 
There i s  no h is to ry  o f  nervous o r  m ental d iso rd e r  in  th e  fam ily  a lthough  
i t  i s  i n t e r e s t i n g  th a t  th e  p a re n ts  were f i r s t  co u s in s . He e x h ib ite d  no 
n e u ro t ic  t r a i t s  in  ch ild h o o d , mixed e a s i ly  in  a s o c ia l  sense and 
su f fe re d  from no s e r io u s  p h y s ic a l i l l n e s s e s .  There a re  two e ld e r  
s i s t e r s  bora 1909 s&d 1910 who have been p e rso n a lly  in te rv iew ed ; th e  
e ld e r  i s  o f  ro b u s t b u i ld  and po ssessed  o f  a w ell in te g ra te d  p e r s o n a li ty  
and has managed th e  fam ily  a f f a i r s  s in c e  the parents*  d ea th . The 
younger s i s t e r  i s  o f  a s th e n ic  b u ild ,  over anxious, in d e c is iv e , e a s i ly  
swayed, em o tio n a lly  l a b i l e  and a lth o u g h  she has n ev er su ffe red  from 
fran k  breakdown, r e q u ir e s  su p e rv is io n  and some degree o f  p ro te c tio n  in  
day to  day l i f e ;  bo th  a re  unm arried.
The f i r s t  s ig n s  o f  the  p a tie n t*  s i l l n e s s  appear to  commence 
in  1928 a t  th e  age o f  14^- when a t  school he appeared morose i r r i t a b l e  
and s o l i t a r y ;  he re tu rn e d  to  school b u t began to  show m ild  excitem ent 
and e v e n tu a lly  was ad m itted  to  a m ental h o sp ita l  in  January  1929 • I n ^he 
adm ission ward th e re ,  i t  was observed th a t  he was unduly ta lk a t iv e  and 
n o is y , would s in g  lo u d ly  and behaved in  an e x c ite a b le  and o v e rac tiv e  
way. T h is  p e r s i s te d  f o r  se v e ra l weeks when he then passed  in  to  a 
d ep ressed  phase and th e se  a l te r n a t in g  mood phases p e r s is te d  but in  a 
more m o d ified  form u n t i l  h is  d isch arg e  in  November 1929* The fo llow ing  
y e a r  he con tinued  h is  educa tion  under a p r iv a te  coach fo r  one y e a r end 
then sp en t one yea.r on a farm . In  J u ly  1932* he was readm itted  in  a  
co n d itio n  o f  m ild  m ania and a f t e r  he was d ischarged  was given a sheep 
farm which he managed u n t i l  1935 when he was again adm itted  in  May to  a
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m e n ta l h o s p i t a l  i n  a  s t a t e  of* e x c ite m e n t. I n  1936  s p e n t a  f u r t h e r  
f i v e  m onths i n  h o s p i t a l  h av in g  been a d m itte d  i n  m ania  b u t i t  was 
o b se rv e d  t h a t  th e  a l t e r n a t i n g  mood changes c o n tin u e d  d u r in g  a l l  h i s  
s ta y  a l th o u g h  th e  d e g re e  o f  th e  a f f e c t i v e  changes became l e s s .  On 
d is c h a rg e  he  l i v e d  w ith  a  clergym an and h e lp e d  on a  farm  b u t had a 
f u r t h e r  a d m iss io n  to  h o s p i t a l  f o r  a  s h o r t  tim e in  1933. I n  1940, he 
l e f t  th e  p r o t e c t e d  env iro n m en t o f  th e  c le rg y m a n 's  house and w ent to  
London w here f o r  th e  n e x t  f o u r  y e a r s  he had innum erab le  jo b s  ran g in g  
from f i r e w a tc h in g ,  h o t e l  p o r t e r ,  re f re sh m e n t ra ilw ay  c a r  work to  sim ple  
o f f i c e  work and f a i r  g round  a t te n d a n t .  D uring  th e  upsw ings in  mood, he 
would o b ta in  employment f o r  a  few weeks b u t in  th e  su cceed ing  
d e p re s s e d  p h a se  would l i e  i n  bed , r e f u s e  to  a t te n d  work and lo s e  w eigh t 
r a p i d l y .
D u rin g  w hat a p p e a rs  to  be a more p ro lo n g ed  d e p re s s iv e  phase 
th an  u s u a l  i n  1945 , he d isa p p e a re d  f o r  s e v e r a l  m onths and sp e n t the  
tim e  a s  a  tra m p , l i v i n g  in  w orkhouses u n t i l  he was ad m itte d  to  a  m enta l 
h o s p i t a l  i n  an em a c ia te d  s t a t e .  He rec o v e red  sp on taneously  and went 
th ro u g h  s e v e r a l  m ild ly  m anic p h a se s  u n t i l  d isc h a rg e d  in  Ja n u a ry  1946, 
H is m o ther had  d ie d  i n  1940 and f o r  th e  n e x t  y e a r  he s ta y e d  a t  home 
w ith  h i s  f a t h e r  and s i s t e r s  u n t i l  th e  fo rm er d ie d  i n  November 1946. 
D uring  t h i s  p e r io d  however he d isa p p e a re d  from  home when he became 
e x c i te a b le  and g ra n d io s e  on many o c c as io n s  b u t  u s u a l ly  r e tu rn e d  l a t e r  
when he had p a s s e d  i n  to  a  norm al o r  d e p re sse d  p h a se . E v e n tu a lly  in  
one o f  h i s  m an ic  p e r io d s  he t r a v e l l e d  up N o rth  and i n  M arch 1947 was 
a d m itte d  to  a  coun ty  m en ta l h o s p i t a l  i n  a  s t a t e  o f  a c u te  m ania .
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A lte rn a tin g  e la te d  and d ep ressed  moods p e r s is te d  during  th e  fo llow ing 
eleven  m onths u n t i l  he was t r a n s f e r r e d  to  The R e tre a t in  Februaiy  1948 
as a  c e r t i f i e d  p a t i e n t  where he has s tayed  w ithou t in te r ru p t io n  s in ce .
The mood swings a re  re g u la r  c le a r  cu t and th e i r  approxim ate 
d a te  can be fo re c a s te d  w ith  reaso n ab le  accuracy . In  the  y e a r  before 
th e  p r e s e n t  in v e s t ig a t io n s  were made and he was rece iv in g  no trea tm en t 
a p a r t  from s e d a tio n  d u rin g  th e  e x c ite a b le  n o isy  p e r io d s , the  le n g th  o f 
a com plete c y c le  from norm al back to  norm al averaged 38 days. During 
th e  manic p h ase  which averag es  18 days, he i s  acu te ly  e x c ite a b le  and 
n o isy , r e q u i r e s  to  s le e p  in  a strongroom w ith  sp e c ia l c lo th e s  due to  
h is  d e s t r u c t iv e  te n d e n c ie s  and he w i l l  ta lk  in c e ss a n tly  showing such 
f l i g h t  o f  id e a s  a s  to  o f te n  re n d e r  him in c o h e re n t. He i s  however q u ite  
j o l l y  and happy b u t tow ards th e  end o f  the phase he becomes p h y s ic a lly  
exhausted  a t  th e  same tim e develop ing  an acneiform  rash  o f  the face . 
The t r a n s i t i o n  to  a norm al phase i s  a g radual one over sev e ra l days 
d u rin g  which tim e he shows a p ro g re ss iv e  d im inution  in  psychomotor 
a c t i v i t y .  The norm al phase l a s t s  about fo u r days when no s p e c if ic  
tre a tm e n t has been p re v io u s ly  adm in is te red  and during  th i s  p e rio d  he 
appears  com plete ly  norm al, r a t i o n a l  and re sp o n s ib le , shows a g re a t 
i n t e r e s t  in  c u r r e n t  e v e n ts , v i s i t s  p la ces  o f  i n t e r e s t  unaccompanied 
and th e re  i s  no ev idence o f  dem entia no r d e te r io ra t io n .
He th e n  g ra d u a lly  p a sse s  in  to  a deeply  depressed s ta t e ,  
re fu se s  to  go o u t o r  h e lp  on the ward, spends hours s tand ing  in  a 
s ta t e  o f  com plete p reo ccu p a tio n  in  h is  room and expresses depressive  
d e lu sio n s  re g a rd in g  h i s  bowel fu n c tio n . He re fu se s  to  e a t ,  shows marked
psychomotor r e ta r d a t io n  and m ild  n e g a tiv ism  and a c t iv e ly  shuns a l l  
co n tac t w ith  p a t i e n t s  o r  s t a f f :  t h i s  phase  l a s t s  16 days when w ith o u t 
any p rem o n ito iy  s ig n s ,  he w i l l  suddenly p a ss  in to  m ania w ith in  th e  
space o f  a  few m in u te s , back to  th e  beg inn ing  o f  th e  cy c le .
M ania
D epression
F ig u re  1 . Diagram o f  an u n in flu en ced  m en ta l cy c le .
T his r e g u la r  cy c le  o f  e v e n ts  has co n tin u ed  unabated f o r  th e  n in e  y e a rs  
he has been in  t h i s  h o s p i t a l ,  f iv e  o f  th e  y e a rs  being  under th e  a u th o r ' 
o b se rv a tio n .
On th e  c h a r t s ,  th e  m ental s t a t e  has been p lo t te d  on the  b a s is  
o f a l l o t t i n g  fo u r  p o in t s  o r  g ra d a tio n s  above and below th e  '’norm al1' .  
Tw enty-four hour c o l le c t io n s  o f  u r in e  were made a t  weekly o r  s h o r te r  
in te r v a ls  and t h e i r  com pleteness was checked by e s tim a tin g  the  
c re a tin in e  c o n te n t; in co m p le te  specim ens o r  those  in  which th e  t o t a l  
o f c r e a t in in e  was g r e a t ly  a t  v a r ia n c e  w ith  th e  norm al, were d isc a rd e d . 
The u r in e  c o l le c t io n s  were then an a ly sed  fo r  t o t a l  n e u t r a l  1 7-k e to ­
s t  e ro id s  and f u r th e r  f r a c t io n a t io n  was then ' c a r r ie d  o u t to  o b ta in  th e  
3 b e ta -h y d ro x y -1 7 -k e to s te ro id s  t o t a l .  E o sin o p h il coun ts were made on 
a l te r n a te  m ornings a t  10a.m . H is b o d ily  c o n f ig u ra tio n  i s  a s th e n ic .
Estimation of Ketosteroids. The method used was that of Cook
(1952). The alcoholic potassium hydroxide solution was originally- 
prepared by the method of Wilson and Carter (1947) but later the 
solution procedure of Hamburger (1952) followed by the use of ascorbic 
acid and nitrogen for stabilisation was adopted. Alcoholic potassium 
hydroxide i s  easily prepared by this method and remains useable for at 
least three months.
Creatinine determinations were made according to the method 
of King (1951) • Eosinophil counts were made by P ilo t1 s method as 
modified by MacFarlane and Cecil (1951)*
Findings. Two separate lines of investigation were carried out
consecutively: in both cases two complete mental cycles were charted to 
establish the fluctuations in ketosteroid excretion and blood eosinophil 
levels and to serve as a basis for comparison when hormones were later  
administered.
Figure 2 shows the results of the fir s t  line of investigation 
when after the basic rhythm had been obtained, various hormone 
preparations were administered. Testosterone propionate 25mg. daily was 
then injected for one complete mental cycle and t.iis was followed in 
turn by oral debydroisoandrosterone ("Diandrone”) i ncreasing to
50mg. daily for a similar period and finally ty oral stilboestrol 5m§* 
daily for a further mental cycle. The total 17—keto steroids, the ratio 
of alpha to beta steroids and the eosinophil levels were charted in 
relation to the changes in mental state.
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t o t a l  d a i ly  17- k e to s t e r o id  o u tp u t shows wide f lu c tu a t io n s ,  th e  extrem e 
p o in ts  o f  th e  range  be ing  2.0mg. and I3.2m g. The maximum ex c re tio n  
which i s  q u i te  w ith in  th e  norm al range fo r  men o f h is  age i s  o b ta in ed  
when th e  p a t i e n t  i s  in  th e  d e p re ss iv e  phase and lo w est o u tp u ts  occu r when 
he i s  i n  m ania. These f e a tu r e s  a re  c o n s tan t f in d in g s  in  the  case o f  th i s  
p a t i e n t  and th e  c o r r e la t io n  between th e se  f lu c tu a t io n s  and th e  changing 
m en tal s t a t e  has been c o n fim e d  ov er many a d d it io n a l  months. The 
f r a c t io n a te d  17- k e to s te r o id s  show a s im ila r  and alm ost p a r a l l e l  course 
a lth o u g h  th e  p ro p o r tio n  o f  b e ta  to  a lp h a  s te ro id s  r i s e s  towards th e  end 
o f  th e  d e p re s s iv e  phase  when i t  then  c o n s t i tu te s  15- 20$ o f  the  t o t a l  
e x c re tio n .
A d m in is tra tio n  o f  25mg. o f  te s to s te ro n e  d a ily  can be seen to  
r a i s e  th e  peak o f  17-k e to  s te r o id  e x c re tio n  in  dep ression  ty  only 4 .3  
T h is  in c re a s e  o ccu rs  in  th e  a lpha  f r a c t io n  as th e  b e ta  s te ro id  ex c re tio n  
a c tu a l ly  shows a  f a l l  a t  th i s  p o in t  compared w ith  th e  c o n tro l p e r io d . 
A d m in is tra tio n  o f  "Di an drone" causes th e  t o t a l  d a i ly  s te ro id  ex c re tio n  
in  d ep re ss io n  to  be r a is e d  to  l 8 . 8mg. o f  which 6 . 9mg.( 36./$ )  c o n s is ts  
o f  b e ta  s te r o id s .  S t i l b o e s t r o l  can be seen to  low er th e  ex c re tio n  o f  
b o th  th e  a lp h a  and b e ta  f r a c t io n s  a lthough  the  f lu c tu a t io n s  p e r s i s t  in  
r e l a t io n  to  th e  m en ta l s ta t e  b u t on a reduced s c a le .  At no time during  
th e  e x h ib it io n  o f  th e se  hormones was i t  f e l t  th a t  they in  any way 
in f lu e n c e d  o r  m od ified  th e  m ental s t a t e .  To round o f f  th i s  phase o f  the  
in v e s t ig a t io n ,  one a p p lic a t io n  o f  e le c tro p le x y  was subsequently  given 
a t  th e  commencement o f  th re e  manic phases w ith  co n sid erab le  improvement 
in  th e  p a tie n t*  s co n d itio n  from th e  p u re ly  b th a v io u ra l p o in t  o f  view.
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The s te r o id  e x c re tio n  con tinued  to  show th e  same r e la t io n  to  the  mood 
changes b u t on a  reduced s c a le  u n t i l  th e  supp ressing  e f f e c t  o f  th e  * 
p re v io u s ly  ad m in is te re d  s t i l b o e s t r o l  on a n te r io r  p i t u i t a r y  fu n c tio n  
had worn o f f .  E le c tro p le x y  d id  n o t d is tu rb  the  r e g u la r i ty  o r  rfcythm ... 
o f  subsequen t c y c le s .
The e o s in o p h il coun ts a re  seen to  vary  between 46 a id  596
p e r  c.mm., th e  peaks o c c u rr in g  e a r ly  in  th e  manic phase and th e  maximal
d e f le c t io n s  c o in c id in g  w ith  th e  o n se t o f  dep ressio n .
F ig u re  3 shows th e  r e s u l t s  o f  the  second p a r t  o f  the
in v e s t ig a t io n s  d u ring  w hich a ttem p ts  to  modify th e  m ental s ta t e  ty
means o f  ACTH and c o r tis o n e  were made. As b e fo re , two com plete cycles 
were fo llo w ed  to  e s ta b l i s h  th e  b a s ic  rhythm and then im m ediately a f t e r  
th e  p a t i e n t  ’went in  to  m ania, long  a c tin g  ACTH, 200 u n i t s  over 5 days 
was a d m in is te re d . T h is had a marked e f f e c t  on h is  m ental s t a t e  in  th a t  
w ith in  a few hours o f  th e  f i r s t  in je c t io n  he showed a mixed c l in ic a l  
p ic tu r e  w ith  m anic and d e p re ss iv e  fe a tu re s  e i th e r  o ccu rrin g  to g e th e r  
o r  a l t e r n a t in g  r a p id ly .  He would be s tan d in g  about h e s i ta n t ly  and y e t  
showed marked a c c e le ra t io n  o f  th e  m ental p ro cesses  b u t t h i s  could n o t 
be exp ressed  in  h is  u su a l p re s s  o f  ta lk  and in te r f e re n c e  w ith  o th e r  
p a t i e n t s '  c o n v e rsa tio n . L a te r  on he appeared p erp lexed  and bew ildered , 
a t  tim es a lm ost s tu p o ro se  and y e t  w ith in  a. few m inutes showing r e s t l e s s ­
n ess  and o v e r a c t iv i ty . There was however no evidence o f  tru e  conxusion 
and h is  m en tal c o n d itio n  could b e s t be d escribed  as b a s ic a lly  manic 
bu t th e  d r iv e  and m en ta l a c c e le ra tio n  could n o t be expressed outw ardly 
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d a y  s
F ig u re  3.
days o f  ACTH a d m in is t r a t io n ,  he c o n tin u e d  to  a l t e r n a t e  betw een m ild  
m ania  and d e p re s s io n  a lm o s t from  h o u r to  hou r b u t to w ard s th e  end o f  
t h i s  p e r io d  he g r a d u a l ly  s e t t l e d  i n  to  a  s t a t e  o f  m ild  o v e r a c t i v i t y ,  
such  a s  he u s u a l ly  shows b e fo re  e n te r in g  th e  norm al p h a se . However 
when th e  ACTH was d is c o n t in u e d  a t  t h i s  p o in t  he became more m an ic , up 
to  p o i n t  2 on th e  s c a l e  and t h i s  g r a d u a l ly  su b s id e d  o v e r  th e  n e x t  n in e  
d a y s . Thus th e  t o t a l  d u r a t io n  o f  t h i s  p h ase  in c lu d in g  th e  t re a tm e n t  
p e r io d  was 15  d a y s .
The e f f e c t  o f  ACTH on 1 7 - k e to s te r o id  l e v e l s  was th e  e x p e c te d  
one o f  in c r e a s e d  o u tp u t  b u t  i t  was n o t ic e a b le  t h a t  a f t e r  th e  f i r s t  two 
days o f  ACTH d u r in g  w hich norm al o u tp u t  was m a in ta in e d  a t  a  tim e  when 
th e  v a lu e s  u s u a l ly  d rop  s h a rp ly ,  th e  e x c re t io n  l e v e l s  d id  th e n  f a l l  
s te e p ly  even a lth o u g h  ACTH th e ra p y  was c o n tin u in g .
As th e  n e x t  d e p re s s iv e  p h a se  was seen  to  be commencing, 
c o r t i s o n e  800mg. o v e r  4 days was a d m in is te re d  by i n j e c t i o n .  T h is  f a i l e d  
to  in f lu e n c e  th e  m e n ta l s t a t e  o r  h a l t  th e  d eep en in g  o f  th e  psychom otor 
r e t a r d a t io n :  th e  e f f e c t  on 17- k e t o s t e r o id  e x c re t io n  was to  d im in is h  
o u tp u t  o f  b o th  th e  a lp h a  and b e ta  f r a c t i o n s  b u t  when th e ra p y  was 
d is c o n t in u e d  th e  a lp h a  f r a c t i o n  r a p id ly  ro se  to  th e  no im al peak  o c c u rr in g  
a t  t h i s  tim e  a lth o u g h  th e  b e ta  s t e r o id s  rem ained  d e p re s se d .
A t th e  su cceed in g  m anic p h ase  10 days l a t e r ,  c o r t i s o n e  in  
h ig h  s u p p re s s iv e  d o se s  was r e s t a r t e d  o v e r  3 days and w ith in  a  few  h ou rs  
o f  th e  f i r s t  i n j e c t i o n ,  th e r e  was a  r a p id  r e v e r s a l  o f  mood back to  
d e e p . d e p re s s io n ;  a lth o u g h  c o r t i s o n e  was g iven  f o r  o n ly  th re e  d a y s , th e  
p a t i e n t  rem ained  i n  d e p re s s io n  f o r  a  f u r th e r  18  days b e fo re  sudden ly
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g o in g  in  to  m an ia . Thus th e  mood had  been in f lu e n c e d  and th e  t o t a l  
c y c le  s h o r te n e d  by 14 d a y s . The e f f e c t  o n  1 7 - k e to s te r o id s  was to  
d im in is h  th e  o u tp u t  o f  b o th  f r a c t i o n s  f o r  seven  days when th e  a lp h a  
s t e r o i d s  th e n  r o s e ,  th e  b e ta  f r a c t i o n  rem a in in g  d e p re s s e d .
A t th e  o n s e t  o f  th e  fo llo w in g  m anic p h a se  to  th e  above , 
c o r t i s o n e  was a g a in  r e s t a r t e d  b u t a d m in is te re d  o r a l l y  and i n  s m a lle r  
d o sag es  o f  50mg. d a i l y .  On t h i s  o c c a s io n  no change i n  b e h a v io u r  o r  mood 
c o u ld  be o b s e rv e d , th e  le n g th  o f  th e  phase  was u n in f lu e n c e d  and th e  
1 7 - k e t o s t e r o id  e x c re t io n  l e v e l s  resem b led  th o s e  o b ta in in g  i n  th e  
c o rre sp o n d in g  c o n tr o l  p e r io d s .
I t  was th en  d e c id e d  to  d e te im in e  w h e th e r th e  d e p re s s iv e  p h ase  
c o u ld  be in f lu e n c e d  ty  ACTH and a t  th e  f i r s t  s ig n s  o f  s lo w in g  up in  
m e n ta l and p h y s ic a l  a c t i v i t y ,  lo n g  a c t in g  ACTH 20 u n i t s  tw ic e  d a i iy  
was g iv en  f o r  fo u r  d a y s . T h is  reg im e f a i l e d  to  r a i s e  b o th  th e  a lp h a  
and b e ta  s t e r o i d s  compared w ith  th e  c o rre sp o n d in g  c o n tro l  p e r io d s  and 
th e  m en ta l c o n d it io n  p ro g re s s e d  s te a d i ly  i n  to  deep d e p re s s io n .
F o r  th e  f i n a l  t r i a l  p ro c e d u re , o r a l  c o r t i s o n e  was g iven  in  
dosag es  more o r  l e s s  mid-way betw een th o se  p re v io u s ly  employed (lOOmg. 
d a i ly  i n  d iv id e d  d o ses  f o r  th r e e  d a y s ) , a t  th e  o n s e t  o f  m an ia . As th e r e  
was no e f f e c t  on m en ta l s t a t e ,  t h i s  was fo llo w e d  im m ed ia te ly  by ACTH 
(40 u n i t s  tw e lv e  h o u rly ) and a lth o u g h  h i s  m e n ta l s t a t e  d id  n o t  show 
th e  p e c u l i a r i t i e s  n o te d  when ACTH was p r e v io u s ly  g iven  i n  m an ia , 
n e v e r th e le s s  th e  e x c i t e a b i l i t y  r a p id ly  su b s id e d  i n  to  a  m ild  hypomanic 
s t a t e  from w hich he p a s se d  i n  to  h i s  norm al p h a se . The e f f e c t  on 
17 - k e to  s t e r o id  l e v e l s  on t h i s  dosage o f  c o r t i s o n e  was s u r p r i s in g  in
t h a t  a  2.4 h o u r  u r in e  c o l l e c t i o n  shoved an e x c r e t io n  o f  ]p»Oiiig. c o m p ris in g  
9 5 . a l p h a  f r a c t i o n  and 4 ." $  b e ta  s t e r o i d s .  The ACTH w hich  was g iv en  
im m ed ia te ly  a f te rw a rd s  f a i l e d  to  a ro u s e  any  a d re n a l  re s p o n s e  and l e v e l s  
q u ic k ly  f e l l  to  th o s e  u s u a l l y  found  to w a rd s  th e  end o f  th e  m anic p h a s e .
The f l u c t u a t i o n s  i n  e o s in o p h i l  l e v e l s  showed no s u r p r i s in g  
t r e n d s  com pared w ith  th e  c o n t r o l  p e r io d s ;  i n  th e  m anic p h a se  when 
e o s in o p h i l  l e v e l s  a r e  n o rm a lly  h ig h , b o th  ACTH and c o r t i s o n e  d e p re s s e d  
th e  e o s in o p h i l  p e a k s  b u t  o n ly  f o r  th e  p e r io d  o f  hormone a d m in is t r a t io n .
F ig u re  4 g iv e s  a  summary o f  th e  e f f e c t s  o f  ACTH and c o r t i s o n e  
on th e  m e n ta l  s t a t e  and a d re n a l  f u n c t io n ,  i n  t a b u l a r  fo rm .
The i n j e c t i o n  o f  25mg. ACTH p ro d u c e s  an e o s in o p e n ia  i f  
m easu red  f o u r  h o u rs  l a t e r  o f  g r e a t e r  th a n  o v e r  th e  c o n t r o l  l e v e l  
w here th e  a d r e n a l  c o r te x  i s  n o rm a lly  r e s p o n s iv e ;  i t  i s  s i g n i f i c a n t  
t h a t  i n  t h i s  p a t i e n t  a  p o s i t i v e  re s p o n s e  c o u ld  n o t  be e l i c i t e d  when 
h i s  m e n ta l  s t a t e  was t h a t  o f  d e p re s s io n  and i n  f a c t  th e  second  co u n t 
on two o c c a s io n s  exceeded  th e  p r e - i n j e c t i o n  c o u n t. I n  m an ia  o r  i n  h i s  
norm al p h a s e ,  th e  a d re n a l  was n o rm a lly  r e s p o n s iv e .  T hese t e s t s  w ere 
p e rfo rm ed  su b se q u e n t to  th e  p e r io d s  r e p o r te d  above when tn e  p a t i e n t  
was r e c e iv in g  no hormone th e ra p y .
A l i v e r  f u n c t io n  t e s t  was p e rfo rm e d  to  e x c lu d e  th e  p o s s i b i l i t y  
o f  l i v e r  damage a s  th e  l a t t e r  c o u ld  cau se  d is tu r b a n c e  o f  s t e r o i d  
m etab o lism . The b ro m s u lp h a le in  dye t e s t  was employed and gave a  r e s u l t  
w ith in  th e  n o rm a l l i m i t s .
D is c u s s io n . The b a s ic  p a t t e r n  o f  s t e r o i d  e x c re t io n  i n  t h i s




ACTH 20 u n i t ?  
b .d .  f o r  
5 d a y s .
I n j e c t e d  
c o r t i s o n e  
200mg. d a i l y  
f o r  4 d a y s .
I n j e c t e d  
c o r t i s o n e  
200mg. d a i ly  
f o r  3 d a y s .
O ra l
c o r t i s o n e  
50mg. d a i l y  
f o r  9 d a y s .
ACTH 20 u n i t ?  
b .d .  f o r  
4 d a y s .
C o r t is o n e  
lOQmg o r a l l y  
d a i l y  f o r  
3 d a y s .
ACTH 40 u n its  
b .d .  f o r  
2 d a y s .
A f f e c t iv e
S t a t e
M ania
D e p re s s io n
E f f e c t  o: 
Mood
mE
A l t e r n a t ­
in g
s t a t e
None
I n c r e a s e
Tem poraiy
d e c re a s e
M ania
P ro lo n g e d  
d e p re s s io n  d
M ania
Tem porary 
e c re a s e
None
D e p re s s io n  None
None
M ania
iL e ss a iin g  
o f  m an ia
f f e c t  on 
a lp h a  
f r a c t i o n
E f f e c t  on
b e ta
f r a c t i o n
S l i g h t
i n c r e a s e
P ro lo n g e d
d e c re a s e
None
None
P ro lo n g e d




in c r e a s e
None
50#
i n c r e a s e
None
E f f e c t  on
e o s in o p h i l
l e v e l s
D e c re a se
A c c e n tu a t io n  
o f  n o rm a l 
f a l l .
D e c rea se ,
D e c rea se
No
a c c e n tu a t io n  
o f  n o rm al f a l l
D e c re a se
F ig u re  4 .
Summary o f  th e  e f f e c t  o f  ACTH and c o r t i s o n e  on m e n ta l  s t a t e  and 
a d re n a l  f u n c t io n .
i n  t h a t  t h e r e  i s  a  r e g u l a r  f l u c t u a t i o n  i n  1 7 - k e to  s t e r o i d  e x c r e t io n  
■with a  p o s i t i v e  c o r r e l a t i o n  to  ch an g in g  m e n ta l  s t a t e .  The e x c r e t io n  
r a t e  f o r  b o th  a lp h a  and b e ta  s t e r o i d s  f a l l s  s h a rp ly  when th e  p a t i e n t  
becom es m an ic , th e  combined t o t a l  a t  t h i s  s ta g e  b e in g  betw een  2mg. and 
5mg. i n  th e  24 h o u rs  o n ly  r i s i n g  a s  th e  p a t i e n t 1 s m e n ta l c o n d i t io n  
p r o g r e s s e s  to w a rd s  th e  n o rm al p h a s e  a t  w hich  tim e  t o t a l  e x c r e t io n  i s  
a ro u n d  8mg. p e r  d ay . As he e n t e r s  th e  p e r io d  o f  d e p re s s io n  t h i s  r i s e  
g r a d u a l ly  becom es m ore m arked u n t i l  when he i s  a t  th e  lo w e s t  p o i n t  o f  
th e  mood sw ing , th e  t o t a l  e x c r e t io n  o f  th e  n e u t r a l  17 - k e to  s t e r o i d s  may 
be a s  h ig h  a s  1 5 *3mS* Pe r  d ay , a  f ig u r e  w hich  i s  n o t  o u t s id e  th e  no rm al 
f o r  h i s  a g e . The e o s in o p h i l  l e v e l s  w ere r e g u l a r l y  h ig h e s t  d u r in g  th e  
m anic  p h a se  and  lo w e s t  i n  d e p re s s io n  i n d i c a t i n g  a ls o  t h a t  th e  o u tp u t  
o f  c o r t i n s  was lo w e s t  i n  m an ia  and h ig h e s t  i n  d e p re s s io n .
W hereas R e is s  e t  a l .  i n  th e  c a se  th e y  d e s c r ib e d  fo u n d  an 
in v e r s e  r e l a t i o n s h i p  i n  th e  e x c r e t io n  o f  b e ta  s t e r o id s  and c o r t i n ,  i n  
th e  c a se  o f  th e  above p a t i e n t  we seem to  be  d e a l in g  w ith  a  t o t a l  re s p o n s e  
o f  th e  a d re n a l  c o r t e x  d u r in g  th e  u n in f lu e n c e d  c y c le s .  T h ere  w ere g r e a t  
ex trem es  o f  p h y s ic a l  a c t i v i t y  d u r in g  th e  d i f f e r e n t  p h a s e s  o f  th e  c y c le  
and i t  i s  s u r p r i s i n g  t h a t  i n  th e  m anic s t a t e ,  when a d r e n a l in  s e c r e t io n  
i s  l i k e l y  to  be h ig h e s t ,  e o s in o p h i l  l e v e l s  w ere a t ' t h e i r  p eak  — th e  
o p p o s i te  to  w hat one w ould e x p e c t  i f  i t  m ig h t be a rg u ed  t h a t  a d r e n a l in  
p ro d u c tio n  was r e s p o n s ib le  f o r  th e  f l u c t u a t i o n s  i n  e o s in o p h i l  l e v e l s .
A n o th e r  u n e x p e c te d  f e a t u r e  o f  th e  s t e r o i d  e x c r e t io n  i n  t h i s  
ca se  i s  th e  abnorm al re s p o n s e  to  p h y s ic a l  and m e n ta l s t r e s s ;  i f  u r in a r y  
e x c re t io n  be a c c e p te d  a s  an i n d i c a t i o n  o f  c o r t i c a l  s e c r e t i o n ,  i t  i s
i n t e r e s t i n g  to  n o te  t h a t  i n  m an ia  when p sy ch o m o to r a c t i v i t y  was 
g r e a t e s t ,  a d r e n o c o r t i c a l  a c t i v i t y  was lo w e s t  and th e  c o n v e rse  s i t u a t i o n  ' 
p r e v a i l e d  i n  th e  d e p re s s iv e  p h a s e .  The f a l l  i n  e x c r e t io n  d u r in g  m ania  
c a n n o t be due to  e x h a u s t io n  o f  th e  a d re n a l  c o r t e x  a s  i t  o c c u rs  
im m ed ia te ly  on e n te r in g  m an ia  and th e r e  i s  an a c tu a l  r i s e  i n  e x c r e t io n  
l a t e r  i n  th e  m an ic  p h a se  when e x h a u s t io n  w ould  be m ost l i k e l y  to  o c c u r . 
T ak in g  i n  to  c o n s id e r a t io n  th e  f a c t  t h a t  th e  a d re n a l  c o r t e x  i n  r e s p e c t  
o f  c o r t i n  s e c r e t i o n  a p p e a re d  n o n - re s p o n s iv e  to  ACTH i n  d e p r e s s io n ,  
i t  w ould a p p e a r  t h a t  a  f a c t o r  i n  t h i s  p a t i e n t 1 s i l l n e s s  i s  a  f a u l t y  
a d re n a l  re s p o n s e  to  i n t e r n a l  s t r e s s ,  a  f a i l u r e  o f  th e  h o m e o s ta tic  
m echanism s.
I n  th e  f i r s t  p h a se  o f  th e  i n v e s t i g a t i o n ,  e n d o c r in e  th e ra p y  
d id  n o t  a l t e r  th e  m e n ta l s t a t e  a lth o u g h  some o f  th e  e f f e c t s  on s t e r o id  
e x c r e t io n  a r e  i n t e r e s t i n g .  The re c o v e ry  r a t e  f o r  i n j e c t e d  t e s t o s t e r o n e  
m easu red  a s  1 7 - k e t o s t e r o i d s  was o n ly  1 7 & o f  th e  i n j e c t e d  d o se  w hereas 
W est e t  a l .  (1951) found  t h a t  i n  no rm al s u b je c t s  an a v e ra g e  o f  63$ o f  
th e  i n j e c t e d  hormone c o u ld  be re c o v e re d  from  th e  u r in e  d u r in g  th e  n e x t  
24 h o u rs  a s  c o n ju g a te d  1 7 -k e to  s t e r o i d s .  When 50mg. o f  d e h y d ro is o a n d ro s t-  
e ro n e  by m outh  was g iv en  d a i l y ,  th e  maximum e x c r e t io n  o f  b e ta  s t e r o id s  
was o n ly  6 . 9mg. o f  w hich p e rh a p s  a b o u t 3 »0mg- o f  endogenous o r i g i n .  
The a lp h a  f r a c t i o n  in c r e a s e d  by o n ly  2.2m g. i n  th e  24 h o u r s .  I n  a  
s e r i e s  o f  8 c h ro n ic  s c h iz o p h re n ic s  t r e a t e d  w ith  5Qmg. o f  d e h y d ro is o -  
a n d ro s te ro n e  by i n j e c t i o n ,  R e is s  e t  a l .  (1949a) found  l a r g e  in c r e a s e s  
in  th e  a lp h a  f r a c t i o n .
A lth o u g h  th e  e f f e c t  o f  s t i l b o e s t r o l  was to  d im in is h  th e
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f l u c t u a t i o n s  o f  17 - k e t o s t e r o i d  e x c r e t io n  and i n  f a c t  d u r in g  th e  d e p re s s iv e  
p h a se  v a lu e s  w ere o n ly  a b o u t one t h i r d  o f  th e  c o r re s p o n d in g  f ig u r e s  i n  
th e  c o n t r o l  p e r io d ,  e o s in o p h i l  l e v e l s  w ere n o t  i n f lu e n c e d  i n d i c a t i n g  
t h a t  e i t h e r  one f r a c t i o n  o f  th e  a d r e n o c o r t i c o t r o p h ic  hormone c o u ld  be 
q u a n t i t a t i v e l y  a l t e r e d  w ith o u t  th e  o th e r s  b e in g  so a f f e c t e d  o r  t h a t  th e  
r e s p o n s iv i ty  o f  d i f f e r e n t  f u n c t io n s  o f  th e  a d re n a l  c o r t e x  had been  
a f f e c t e d .
I n  v iew  o f  th e  l a r g e ly  n e g a t iv e  r e s u l t s  p ro d u c e d  by c o r t i s o n e  
and  ACTH on c h ro n ic  s c h iz o p h r e n ic s  p r e v io u s ly  m e n tio n e d , i t  i s  w o rth y  
o f  n o te  t h a t  i n  t h i s  c a se  o f  m a n ic -d e p re s s iv e  p s y c h o s is ,  i n  c e r t a i n  
d o sa g es  and c o m b in a tio n s  o f  th e s e  horm ones, d e f i n i t e  mood changes c o u ld  
be e l i c i t e d .  The m anic  s t a t e  c o u ld  be in f lu e n c e d  by ACTH p ro d u c in g  
b o th  r a p i d l y  a l t e r n a t i n g  changes i n  mood b u t  a ls o  an odd c l i n i c a l  
p i c t u r e  w here th e  p a t i e n t  a p p e a re d  d a z e d  o r  s tu n n e d  and w here b o th  
m anic  and  d e p re s s iv e  f e a t u r e s  c o u ld  be  seen  to  e x i s t .  The s t a t e  o f  
e x c ite m e n t  c o u ld  a l s o  be a f f e c te d  by h ig h  c o r t i s o n e  dosag e  t h i s  s e n d in g  
th e  p a t i e n t  i n  to  a  lo n g e r  th a n  u s u a l  d e p re s s iv e  p h a s e .  S m a lle r  d o sa g e s  
o f  c o r t i s o n e  p ro d u ce d  no c l i n i c a l  change. The e f f e c t  o f  c o r t i s o n e  
fo llo w e d  by ACTH seem ed to  be to  m odify  th e  m anic e x c ite m e n t w i th o u t  
p ro d u c in g  e i t h e r  th e  v i o l e n t  mood sw ings n o r  an " o rg a n ic "  m e n ta l p i c t u r e .
The d e p r e s s iv e  p h a se  o f  th e  i l l n e s s  p ro v e d  q u i t e  r e f r a c t o r y  
to  m o d if ic a t io n  by th e s e  two horm ones. E x am in a tio n  o f  th e  r e s u l t s  o f  
17- k e t o s t e r o i d  e x c r e t io n  and o f  th e  e o s in o p h i l  f l u c t u a t i o n s  d u r in g  
t h i s  t im e  w ould i n d i c a t e  t h a t  th e  a d r e n a l  c o r te x  seems to  be a lr e a d y  
m aking i t s  m axim al re s p o n s e  and i s  in c a p a b le  o f  b e in g  f u r t h e r  s t im u la te d .
T h is  th e o r y  i s  s t r e n g th e n e d  when th e  n e g a t iv e  e o s in o p h i l  re s p o n s e  to  
i n j e c t e d  ACTH d u r in g  th e  p e r io d  o f  d e p re s s io n  i s  c o n s id e r e d . Even i n  
m an ia , th e  a b i l i t y  o f  th e  c o r te x  to  re sp o n d  to  ACTH i s  f a u l t y  and o f  
v e iy  s h o r t  d u r a t io n .
I t  i s  a ls o  e v id e n t  t h a t  d i f f e r e n t  f u n c t io n s  o f  th e  a d re n a l  
c o r te x  can  be in f lu e n c e d  q u a n t i t a t i v e l y  to  d i f f e r e n t  d e g re e s  by m eans 
o f  ACTH and c o r t i s o n e .  I n  t h i s  c a se  how ever i t  i s  u n l ik e ly  t h a t  a  
h y p o r e a c t iv e  o r  abnorm al a d re n a l  c o r t e x  i s  p r im a r i ly  r e s p o n s ib le  f o r  
th e  i l l n e s s ;  i t  w ould a p p e a r  t h a t  th e  abnorm al e x c i t a t i o n  and rhythm  
i s  p ro b a b ly  g e n e ra te d  a t  a  c e r e b r a l  o r  ty p o  th a la m ic  l e v e l  b u t  t h a t  
su b se q u e n t in a d e q u a te  and  i n a p p r o p r ia t e  a d re n a l  r e s p o n s e s  p la y  a  p a r t  
i n  i n f lu e n c in g  th e  m e n ta l  s t a t e .
Summary. 1 .  The e x c r e t io n  o f  b o th  a lp h a  and  b e ta  1 7 -k e to  s t e r o i d s  was 
h ig h e s t  when th e  p a t i e n t  was i n  d e p re s s io n  and  lo w e s t  when he was i n  
m an ia . E o s in o p h i l  c o u n ts  w ere h ig h e s t  i n  m an ia  and  lo w e s t  i n  d e p re s s io n .  
T h is  p o s i t i v e  r e l a t i o n s h i p  betw een  th e  i n d ic e s  o f  fu n c t io n  and  m e n ta l  
s t a t e  was a  r e g u l a r l y  o c c u r r in g  f e a t u r e  i n  th e  u n in f lu e n c e d  c y c le s .
2 . An i n v e r s e  r e l a t i o n s h i p  betw een a d r e n o c o r t i c a l  a c t i v i t y  
and th e  d e g re e  o f  c e r e b r a l  e x c i t a t i o n  was n o te d .
3 . A d m in is t r a t io n  o f  t e s t o s t e r o n e ,  d e h y d ro is o a n d ro s te ro n e
and s t i l b o e s t r o l  a l t e r e d  th e  e x c r e t io n  o f  s t e r o i d s  b u t  d id  n o t  in f lu e n c e  
th e  m e n ta l s t a t e .
4 . A d m in is t r a t io n  o f  ACTH and o f  h ig h  s u p p re s s iv e  d o sa g es  o f  
c o r t i s o n e  c o u ld  a l t e r  th e  m anic s t a t e  b u t  n o t  th e  d e p re s s iv e  p h a s e ,  and 
c o r t i s o n e  a ls o  a l t e r e d  th e  p e r i o d i c i t y  o f  th e  c y c le .
5 . The a d r e n a l  c o r te x  a p p e a rs  to  be  h y p o r e a c t iv e  e s p e c i a l l y  
when th e  p a t i e n t  was d e p re s s e d .
6 . ACTH and  c o r t i s o n e  a f f e c t e d  th e  v a r io u s  i n d ic e s  o f  a d re n a l  
f u n c t io n  i n  d i f f e r e n t  ways and to  d i f f e r e n t  d e g re e s .
7 . T h e re  i s  some e v id e n c e  t h a t  i n  t h i s  p a t i e n t  a d m in is te r e d  
horm ones w ere b ro k en  down i n  an  abno rm al way.
1 7 - K e to s te r o id  E x c r e t io n  i n  M anic  C o n d i t io n s .
I t  was o b s e rv e d  t h a t  i n  th e  c a se  j u s t  p r e s e n te d  t h a t  th e  
e x c r e t io n  o f  1 7 - k e t o s t e r o i d s  f e l l  to  a b n o rm a lly  low  l e v e l s  d u r in g  m an ia . 
A lth o u g h  th e  o p p o s i t e  p h a se  o f  d e p re s s io n  i s  n o t  n o rm a lly  a s s o c i a te d  
w ith  h ig h  k e t o s t e r o i d  v a lu e s ,  i t  was f e l t  w o rth w h ile  to  make e s t im a t io n s  
on p a t i e n t s  i n  th e  m an ic  s t a t e  i n  o r d e r  to  d e te rm in e  w h e th e r  a b n o rm a lly  
low  v a lu e s  w ere a  common f e a t u r e .
As p u re  m an ta  e i t h e r  i n  i s o l a t i o n  o r  a s  p a r t  o f  m a n ic -  
d e p re s s iv e  i l l n e s s  seem s to  be I n c r e a s in g ly  uncommon, i t  to o k  s e v e r a l  
m onths to  a sse m b le  th e  fo llo w in g  f i v e  c a s e s ,  e s p e c i a l l y  a s  m aking  24 
h o u r c o l l e c t i o n s  i n  su ch  p a t i e n t s  i s  o f te n  d i f f i c u l t  on a c c o u n t o f  t h e i r  
i n a b i l i t y  to  c o o p e ra te .
Case 1 .
M rs W.N.D. aged  63  a t  th e  tim e  o f  th e  i n v e s t i g a t i o n s  had  
s u f f e r e d  from  r e c u r r e n t  a t t a c k s  o f  m an ia  f o r  o v e r  20 y e a r s  r e q u i r in g  
a d m iss io n  to  h o s p i t a l  on 5  p r e v io u s  o c c a s io n s .  I t  was a ls o  c l e a r  from  
th e  h i s t o i y  t h a t  m i ld e r  a t t a c k s  o f  m an ia  o c c u r re d  n o t  r e q u i r in g  a d m iss io n
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to  h o s p i t a l .  On a d m iss io n  h e re  sh e  was i n  a  s t a t e  o f  a c u te  m a n ia , n o is y  
and  a b u s iv e ,  ru n n in g  from  one end  o f  tl}e w ard to  th e  o t h e r ,  show ing 
t y p i c a l  f l i g h t  o f  i d e a s  and i n t e r f e r i n g  w ith  th e  c o n v e rs a t io n  o f  o th e r  
p a t i e n t s .  The fo l lo w in g  r e s u l t s  w ere  o b ta in e d  s h o r t l y  a f t e r  a d m iss io n :
T o ta l  1 7 - k e t o s te r o id s  .................................. 2 .35m g. p e r  24 h o u r s .
A lpha  s t e r o i d s  ..................................................  2 .31m g.
B e ta  s t e r o i d s  ....................................................... 0 .04m g.
P e r c e n ta g e  o f  b e t a  to  t o t a l    1 .5 $
S ix  m onths l a t e r ,  s h o r t l y  b e fo r e  d is c h a r g e  when she  had  rem a in e d  q u i t e
s t a b l e  f o r  two m o n th s , a  r e p e a t  u r i n a l y s i s  showed:
T o ta l  1 7 - k e t o s t e r o i d s ....................................  7«6mg» p e r  24 h o u r s .
A lpha s t e r o i d s ....................................................  7«43mg.
B e ta  s t e r o i d s   ...................................... 0 . l / to g .
P e r c e n ta g e  o f  b e ta  to  t o t a l   ............... 2 .2 $
C ase 2 .
M r. H.H. ag ed  66 y e a r s .  T h is  p a t i e n t  s u f f e r e d  from  m an ic -  
d e p re s s iv e  p s y c h o s is  f o r  o v e r  12 y e a r s  b e fo r e  a d m iss io n  to  t h i s  
h o s p i t a l  i n  1944 . The i l l n e s s  was o f  a  c y c l i c a l  ty p e  b u t  n o t  r e g u la r  
o r  p r e d i c t a b l e .  I n  1947 , he had  a  b i l a t e r a l  p r e - f r o n t a l  leuco tom y  
p erfo rm ed  and  w i th in  a  few  w eeks h i s  c o n d i t io n  had  become one o f  c h ro n ic  
bypom ania w h ich  h a s  p e r s i s t e d .  A t p r e s e n t  he  i s  m ild ly  e l a t e d  and 
i n t e r f e r i n g ,  shows p sy ch o m o to r a c c e l e r a t i o n  and  b u r s t s  o f  i r r i t a b i l i t y  
when th w a r te d .  A r e c e n t  a n a ly s i s  gave th e  fo llo w in g :
A lp h a  s t e r o i d s
B e ta  s t e r o i d s
T o ta l  1 7 - k e t o s te r o id s 3.28mg p e r  24 h o u rs  
2.91mg.
0 .3 ^ g .
P e r c e n ta g e  o f  b e t a  to  t o t a l 11.2$
C ase 3 .
M r. C.V. aged  52 y e a r s .  T h is  p a t i e n t  had s u f f e r e d  from  m a n ic -  
d e p r e s s iv e  p s y c h o s is  ( c y c l i c a l  type) w i th  s h o r t  and f r e q u e n t  mood 
sw ings b u t  th e  a f f e c t i v e  changes fo llo w e d  no r e g u la r  p a t t e r n  n o r  was 
th e  seq u en c e  t r u e  i n  so f a r  a s  a l t e r n a t i o n  was co n cern ed . D uring  th e  
ty p o m an ic  p h a s e  th e  fo l lo w in g  r e s u l t s  w ere o b ta in e d :
T o ta l  1 7 - k e t o s t e r o i d s ........................................  4.68m g. p e r  24 h o u rs .
A lp h a  s t e r o i d s ............................................. .. 4.30m.g.
B e ta  s t e r o i d s ..............................................................0 .38m g.
P e r c e n ta g e  o f  b e ta  to  t o t a l .......................... 8 .1 $
U n f o r tu n a te ly  i t  was n o t  p o s s ib l e  to  o b ta in  a  f u r t h e r  u r in e  c o l l e c t i o n  
when he  h ad  p a r t i a l l y  im proved  a s  he d e p a r te d  su d d en ly .
C ase 5 .
c a se  o f  m a n ic -d e p r e s s iv e  p s y c h o s is  ( c y c l i c a l  type) w i th  r a p id ly  
a l t e r n a t i n g  m ild  mood sw in g s . D uring  th e  hypom anic p h a se  th e  fo llo w in g  
f ig u r e s  w ere  o b ta in e d ; on s e p a r a te  o c c a s io n s :
M iss  G .P . aged  63  y e a r s  . T h is  p a t i e n t  was a  lo n g  s ta n d in g
P e rc e n ta g e , o f  b e ta  to  t o t a l
A lpha s t e r o i d s
B e ta  s t e r o i d s




D u rin g  th e  d e p re s s e d  p h a s e s  -which on th e  w hole te n d  to  be m ore s e v e r e ,  
th e  c o r re s p o n d in g  f i g u r e s  w ere:
T o ta l  1 7 - k e to s te r o id s     8.42m g. 7,lm.g. p e r  24 h o u rs .
A lp h a  s t e r o i d s ........................... . .............................. 7 -99mg« 6.63m g.
B e ta  s t e r o i d s ............................................................0 .43m g. 0 .47ag*
P e r c e n ta g e  o f  b e t a  to  t o t a l ...........................5 .1$  6 .6 $
A lth o u g h  no c o n c lu s io n s  can be fo rm ed  from  th e  s tu d y  o f  th e s e  f i v e  c a s e s ,  
i t  w ould  a p p e a r  t h a t  t h e r e  i s  a  te n d e n c y  f o r  m anic  s t a t e s  to  be a s s o c i a te d  
w i th  d im in u tio n  o f  1 7 - k e to s te r o id  e x c r e t io n .  I n  c a se  1 . when th e  p a t ie n t*  s 
m e n ta l  s t a t e  had  s t a b i l i s e d ,  th e  17 - k e t o s t e r o i d s  had  r i s e n  to  w i th in  
n o rm a l l i m i t s .  I n  c a se  5 w ith  a l t e r n a t i n g  mood sw in g s , th e r e  i s  a  
te n d e n c y  to  f o l lo w  th e  p a t t e r n  o f  th e  c a se  i n  th e  p re v io u s  s e c t io n  w ith  
lo w e r  s t e r o i d  e x c r e t i o n s  i n  m an ia  th a n  i n  d e p r e s s io n .  S im i la r  s tu d i e s  
on s t a t e s  o f  e x c ite m e n t  have c o n s i s t e n t l y  g iv en  e x c re t io n  f i g u r e s  w i th in  
th e  n o rm al r a n g e , w here th e  c l i n i c a l  s t a t e  was u s u a l ly  t h a t  o f  a c u te  
s c h iz o p h r e n ia .  Thus some d e g re e  o f  c l i n i c a l  d i f f e r e n t i a t i o n  may be 
p o s s i b l e  from  th e  u s e  o f  th e s e  e s t im a t io n s  i n  d i s t i n g u i s h in g  m anic  
s t a t e s  from  o t h e r  ty p e s  o f  o v e r a c t i v i t y .
Pebydroisoandrosterone and Testosterone in the Treatment of Psychiatric 
Disorders.
Sands and Chamberlain (1952) Strauss et a l. (1952) 
reported encouraging results in the treatment of 11 inadequate1 
psychopaths with "Di an drone” but found that the pre-treatment lev e ls  of
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1 7 - k e t o s t e r o i d s  w ere n o t  s i g n i f i c a n t  i n  r e l a t i o n  to  th e  outcom e o f  th e  
t r e a tm e n t .  I t  was o b s e rv e d  how ever t h a t  c e r t a i n  ty p e s  o f  i l l n e s s  u s u a l l y  
d e p r e s s iv e  i n  n a tu r e  o c c u r r in g  i n  t h i s  h o s p i t a l  among women w ere 
a s s o c i a t e d  w ith  low  t o t a l  17 - k e t o s t e r o i d s  and low  o r  a b s e n t  b e ta  s t e r o i d s .  
C ase  1 .
M rs M.B. ag e d  51 y e a r s .  T h is  p a t i e n t  was a d m itte d  a f t e r  
p e r s i s t e n t l y  ta k in g  e x c e s s  o f  b a r b i t u r a t e s  o v e r  a  p e r io d  o f  s e v e r a l  : 
m o n th s . She had  a lw ay s  been  a  te n s e  a n x io u s  p e rs o n  who had found  
d i f f i c u l t y  i n  m anag ing  h e r  house  and had  u n d o u b te d ly  been  ” c a r r ie d "  by 
h e r  h u sb an d  f o r  many y e a r s .  D uring  th e  s i x  m onths b e fo r e  a d m iss io n  ,  
she h ad  g r a d u a l ly  become m ore s o l i t a r y  and i n e f f e c t i v e ,  and become m ore 
o v e r-d e p e n d e n t  on h e r  h u sb an d , so t h a t  he  c o u ld  n o t  l e a v e  h e r  a lo n e  i n  
th e  h o u s e . B a s i c a l ly  she  had  a lw ays been  t im id  and u n a s s e r t i v e ,  c o u ld  
n e v e r  t a k e  d e c is io n s  and  w ould e a s i l y  become d e p re s s e d  i f  she m et 
d i f f i c u l t i e s .
The p a t i e n t  was o f  t a l l  a s th e n ic  b u i l d ,  had a t r o p h ic  b r e a s t s ,  d iy  
i n e l a s t i c  s k in  and  showed a  m arked a r c u s  s e n i l i s .  The m enopause was 
5 y e a r s  p r e v io u s ly .  On ad m iss io n  th e  fo llo w in g  f i g u r e s  w ere o b ta in e d :
Total 17-k etostero ids...................... 5*15m§« Per 24 hours.
B e ta  s t e r o i d s ...........................................N i l .
A f t e r  a  week when th e  e f f e c t s  o f  h e r  s e l f - m e d ic a t io n  had worn o f f ,  she  
was se en  to  be q u i t e  m ark ed ly  d e p re s s e d . She was r e t a r d e d  i n  th o u g h t, 
i n d e c i s i v e ,  h e s i t a n t  i n  sp e ec h  and g lo o m ily  p re o c c u p ie d  w ith  v i s c e r a l  
s e n s a t io n s  and  id e a s  o f  s in f u l n e s s .
T e s to s te r o n e  p r o p io n a te  25mg. in t r a m u s c u la r ly  was g iv en
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t h r e e  t im e s  w eek ly  f o r  t h r e e  w eeks. D u rin g  th e  second  w eek, she becam e 
p r o g r e s s iv e l y  m ore a l e r t  and c h e e r f u l ,  a c t i v e ly  so u g h t o c c u p a t io n , 
was a b le  to  e x p re s s  h e r s e l f  m ore f l u e n t l y  and showed m ore i n i t i a t i v e  
n a d  d r i v e .  By th e  end  o f  th e  t h i r d  w eek, she was i f  a n y th in g  m i ld ly  
a g g r e s s iv e  and te n d e d  to  be i r r i t a b l e  i f  th w a r te d . U r in e  a n a ly s i s  th e n ;
T o ta l  1 7 - k e t o s t e r o i d s ........................................  6.55&g« P®r 24 h o u r s .
A lp h a  s t e r o i d s .......................... .............................. 6 .43m g.
B e ta  s t e r o i d s ........................................................... O.lOmg.
P e r c e n ta g e  o f  b e t a  to  t o t a l ........................... 1 .8 $
H er m e d ic a t io n  was th e n  changed to  t a b l e t s  o f  m e th y l t e s t o s t e r o n e  lOmg. 
tw ic e  d a i l y  s u b l in g u a l ly  and th r e e  w eeks l a t e r  d u r in g  w hich  h e r  m e n ta l  
c o n d i t io n  c o n tin u e d  to  im p ro v e , th e  f ig u r e s  w ere;
T o ta l  1 7 - k e t o s t e r o i d s ........................................  6.5m g. p e r  24 h o u rs .
Alpha steroids ..............................................  6.46mg.
B e ta  s t e r o i d s  ................................... 0 .04m g.
P e r c e n ta g e  o f  b e ta  to  t o t a l ........................... 0 .6 l$
The p a t i e n t  was d is c h a r g e d  a  week l a t e r  and c o n tin u e d  w ith  th e r a p y . 
C o n ta c t  was l o s t  w i th  h e r  a f t e r  a  few  m onths b u t  one y e a r  l a t e r  she  was 
r e a d m it te d  i n  an a g i t a t e d  and d e p re s s e d  s t a t e  b u t  n o t  so s e v e re ly  so 
a s  on h e r  f i r s t  a d m is s io n . She had d is c o n t in u e d  t e s t o s te r o n e  th r e e  
m onths b e f o r e .
Urine Analysis on re-admission.
T o ta l  1 7 - k e t o s t e r o i d s ..........................................6.1m g. p e r  24 h o u rs .
Alpha steroids  ...............................     6.03ag.
B e ta  s t e r o i d s .............................................................0 . 0 /tag.. (1 .2 1 $  to  t o t a l ) .
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No f u r t h e r  t e s t o s t e r o n e  was a d m in is te re d  b u t  she  was p la c e d  on "D ian d ro n e” 
lOmg. t h r e e  t im e s  d a i l y .  H er m e n ta l  o u tlo o k  im proved  w i th in  te n  d ay s  b u t  
sh e  n e v e r  becam e q u i t e  so a c t i v e  and  " o u tw a rd s” i n  h e r  e n e r g ie s  a s  on
h e r  f i r s t  a d m is s io n . Two w eeks a f t e r  commencing " D ia n d ro n e " ,  th e  u r in a r y
e x c r e t io n  f i g u r e s  w ere:
T o ta l  1 7 - k e t o s t e r o i d s ......  .................................... 21.4m g. p e r  24 h o u rs .
A lpha  s t e r o i d s ........................ ..................................... 19.7cng.
B e ta  s t e r o i d s ................................................... .. 1 . ^ng.
P e r c e n ta g e  o f  b e ta  to  t o t a l .............. ................ 7 . 8%
She was se en  one  y e a r  l a t e r  and  gave th e  in fo rm a t io n  t h a t  she  had  
c o n tin u e d  w e l l  and  was ta k in g  th e  "D iandrone" f o r  n in e  m onths a f t e r  
l e a v in g  h o s p i t a l  and  th e n  d i s c o n t in u e d  a s  sh e  " d id  n o t  w ish  to  keep  
t a k in g  p i l l s  f o r  th e  r e s t  o f  h e r  l i f e " .  T h ree  m onths a f t e r  t h i s  she was 
a d m it te d  to  a n o th e r  m e n ta l  h o s p i t a l  s u f f e r i n g  from  an a g i t a t e d  d e p re s s io n .  
I  h appened  to  m eet h e r  t h e r e  and she had  s t a r t e d  e le c t r o p le x y  and was 
show ing im provem ent i n  h e r  c o n d it io n .
C ase 2 .
M rs. K .I .  ag ed  6 0 y e a rs . T h is  la d y  was f i r s t  a d m itte d  to  
The R e t r e a t  i n  1947  w ith  th e  h i s to r y  o f  r e c u r r e n t  a t t a c k s  o f  d e p re s s io n  
a t  a p p ro x im a te ly  y e a r l y  i n t e r v a l s  commencing a t  th e  age  o f  44. She had  
been i n  s e v e r a l  m e n ta l  h o s p i t a l s  r e c e iv in g  e le c t r o p le x y  on each  o c c a s io n  
w ith  a  good tem p o rary  r e s u l t .  She was r e a d m it te d  to  t h i s  h o s p i t a l  i n  
1948, 1949, 1950, 1951, 1953 and a g a in  l a t e r  i n  1953 on w hich o c c a s io n  
I  to o k  o v e r  h e r  c a s e .
The p r e - i l l n e s s  p e r s o n a l i t y  was a g a in  o f  th e  in a d e q u a te  ty p e
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l a c k in g  i n  a g g re s s io n  and  d r iv e  and she  was u n a b le  to  m a in ta in  th e  
s o c i a l  o b l i g a t i o n s  w h ich  h e r  husband* s p o s i t i o n  dem anded. The husband  
s t a t e d  t h a t  f o r  a  lo n g  tim e  she had shown an " i n f e r i o r i t y  com plex1*, 
c o u ld  n e v e r  make d e c i s i o n s ,  h o ld  h e r  own i n  company and  rem ain ed  f o r  h e r  
tim e  o f  l i f e  u n h e a l th i l y  d e p e n d e n t on h e r  aged  p a r e n t s .  On s e v e r a l  
o c c a s io n s  i n  th e  p a s t  she had been t r e a t e d  c o n s e r v a t iv e ly  i n  th e  hope 
t h a t  th e  a t t a c k  w ould  r e m i t  sp o n ta n e o u s ly  b u t  t h i s  had  n e v e r  o c c u r r e d .
On a d m iss io n  she  was d e p re s s e d  and a g i t a t e d ,  w andered i n  an 
a im le s s  f a s h io n  up and  down h e r  room, showed m ild  p sychom oto r 
r e t a r d a t i o n  and  v o ic e d  id e a s  o f  u n w o r th in e s s .
U r in e  a n a l y s i s  on a d m is s io n :
T o ta l  1 7 - k e t o s te r o id s   .......................................  4.38m g. p e r  24 h o u r s .
A lp h a  s t e r o i d s ............................................  4 .29m g, .
B e ta  s t e r o i d s  .................................................................. 0 .09nig .
P e r c e n ta g e  o f  b e t a  to  t o t a l   .....................  2$
The p a t i e n t  was th e n  g iv en "D ian d ro n e"  jpiag* d a i ly  and an im provem ent 
i n  h e r  c o n d i t io n  o c c u r r e d  10 days l a t e r .  She became a s s e r t i v e  and 
m ild ly  a g g r e s s iv e ,  m ore e x t r a v e r t  i n  h e r  o u tlo o k  and th e  m orb id ly  
d e p r e s s iv e  i d e a s  g r a d u a l ly  d is a p p e a re d . Two weeks l a t e r ,  u r in e  
a n a ly s i s  gave th e  fo l lo w in g  r e s u l t s :
T o ta l  1 7 - k e t o s t e r o i d s   ................................... 20.2m g. p e r  24 h o u rs .
A lp h a  s t e r o i d s ...............................................     19*5mg»
Beta steroids ......................................................... O./tog*
P e r c e n ta g e  o f  b e ta  to  t o t a l ............................ 3 •%
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I t  i s  i n t e r e s t i n g  to  n o te  t h a t  i n  t h i s  p a t i e n t  r e l a t i v e l y  l i t t l e  o f  
th e  "D iand rone"  was e x c re te d  u n ch an g ed , th e  m ass o f  th e  d e te c t a b l e  
d e b y d ro is o a n d ro s te ro n e  a p p e a r in g  a s  a lp h a  s t e r o i d s .
H er .m e n ta l s t a t e  c o n tin u e d  to  im prove and s t a b i l i s e  and  on 
d i s c h a r g e  she  was ta lc in g  "D ian d ro n e"  Pjmg. d a i l y .  She c o n tin u e d  on t h i s  
d o sa g e  i n  c o u rs e s  o f  two m onths fo llo w e d  by one m onth w ith o u t  th e ra p y  
and  when l a s t  h e a rd  o f ,  4 y e a r s  a f t e r  h e r  l a s t  a d m is s io n , she  rem ain ed  
a c t i v e  end w e l l .
C ase
M rs. E. F . aged  51 y e a r s .  T h is  p a t i e n t  had a  h i s t o r y  o f  . 
r e c u r r e n t  a t t a c k s  o f  depression s in c e  th e  age o f  3^ and had many p re v io u s  
a d m is s io n s  to  m e n ta l  h o s p i t a l s .  She was f i r s t  a d m itte d  to  The R e t r e a t  
i n  1945 i n  a  d e e p ly  d e p re s s e d  s t a t e  fo llo w in g  a  s u i c i d a l  a t te m p t .  
P r e v io u s  a t t a c k s  w i th o u t  s p e c i f i c  t r e a tm e n t  l a s t e d  12-18 m onths b e fo re  
r e m i t t i n g  s p o n ta n e o u s ly .  She was r e a d m it te d  i n  1947 and 1952 and  on 
a l l  t h r e e  o c c a s io n s  had  e le c t r o p le x y  w ith  a  good im m ediate  r e s u l t  .
In 1953 when the author took over her case, she had been 
readmitted in a restle ss  and distressed, state, voicing ideas of 
unworthiness and reproaching herself for past indiscretions. She was 
mildly retarded, grossly indecisive and continually sought reassurance. 
She had a. hypertension (B.P. 180/HO) without marked peripheral or 
retinal arterial changes; her bodily build was pyknic and she looked 
older than her years.
She was g iv e n  a  f o u r  week co u rse  o f  m o d if ie d  i n s u l i n  t r e a tm e n t  
a t  th e  end o f  w h ich  h e r  c o n d it io n  was q u i te  unchanged . One week l a t e r ,
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th e  u r in a i y  e x c r e t i o n  f ig u r e s  w ere:
T o ta l  1 7 - k e t o s t e r o i d s ........................................ 1 0 . Per 24 h o u rs .
A lpha s t e r o i d s  . . . . ........................................... 1 0 , 6mg.
B e ta  s t e r o i d s   ................. .................................. 0 . 24mg.
P e r c e n ta g e  o f  b e ta  to  t o t a l   ................ 2 .2$
She commenced to  ta k e  "D ian d ro n e"  2Pm£> d a i l y ,  in c r e a s e d  a f t e r  4 days 
to  6bmg. d a i l y .  By th e  1 1 th  day from  th e  commencement o f  th e  t r e a tm e n t  
h e r  a g i t a t i o n  h ad  s u b s id e d , she  was m ild ly  e l a t e d  and somewhat o v e r -  
t a l k a t i v e .  A t t h i s  t im e , u r in e  a n a ly s i s  showed:
T o ta l  1 7 - k e to s te r o id s  ......................................... 28.2m g. p e r  24 h o u rs .
A lpha s t e r o i d s  ...................................... .. 25*9mg*
B e ta  s t e r o i d s ......................................................... .. 2.2& g.
P e rc e n ta g e  o f  b e ta  to  t o t a l  ......................... . . 8 . 3$
She was d is c h a r g e d  f o u r  w eeks l a t e r ,  h e r  h usband  rem ark in g  t h a t  she 
seemed m ore c o n f id e n t  and a s s u r e d  th an  he had  e v e r  known h e r .  She 
c o n tin u e d  th e ra p y  a t  home ta k in g  "D iandrone" 40mg. d a i ly  and rem ained  
w e l l  f o r  a  y e a r ,  when she su d d e n ly  d e v e lo p e d  a  su b a ra c h n o id  haem orrhage 
w i th  r e s i d u a l  h e m ip le g ia  and h e m i- a n a e s th e s ia .  A f t e r  t h i s  she  showed 
w e l l  m arked s ig n s  o f  d em e n tia  and when l a s t  h e a rd  o f  was b e in g  c a re d  
f o r  w i th  some d i f f i c u l t y  a t  home.
C ase 4 .
M iss  J .T .  aged  24 y e a r s .  T h is  p a t i e n t  s in c e  h e r  e a r ly  sc h o o l 
d ay s  had  been a  t im id  shy and s e l f - c o n s c io u s  g i r l ,  n e v e r  a b le  to  h o ld  
h e r  own i n  company and  n e v e r  a c h ie v e d  th e  academ ic  m e r i t  w h ich  h e r  
i n t e l l i g e n c e  i n d i c a t e d  to  be p o s s ib l e .  She had  been  l i v i n g  a  s o l i t a i y
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e x is t e n c e  on h e r  p a r e n t s 1 fa rm , f o r  y e a r s  had  been  moody and w ithdraw n 
and  on a d m is s io n  one was s t r u c k . t y  h e r  p s y c h o -p h y s ic a l  im m a tu r ity  more 
a p p r o p r ia t e  to  one te n  y e a r s  y o u n g e r . She a p p e a re d  l i s t l e s s ,  a p a th e t i c  
and  n e v e r  spoke u n le s s  q u e s t io n e d ,  would s i t  i d l e  f o r  h o u rs  u n le s s  
p r e s s e d  i n  to  a c t i v i t y  end she h e r s e l f  com pla ined  o f  i n a b i l i t y  t o  
c o n c e n t r a te ,  c r a c k l in g  n o i s e s  i n  th e  head end l o s s  o f  f e e l i n g .  She 
showed th o u g h t b lo c k in g  and g e n e ra l  f ra g m e n ta tio n  o f  th e  p e r s o n a l i t y  : . 
and  th e  g e n e r a l  p i c t u r e  was one o f  em o tio n a l b lu n t in g  and p o v e r ty  o f  
i d e a t i o n  o c c u r r in g  i n  an in a d e q u a te  p e r s o n a l i t y .  She was o f  a s th e n ic  
b u i l d  w ith  p o o r ly  d e v e lo p e d  se c o n d a iy  se x  c h a r a c t e r i s t i c s  b u t  h e r  
m e n s t ru a t io n  had  been  r e g u l a r  s in c e  th e  age o f  14 y e a r s .
I n  th e  f i r s t  in s t a n c e  she had a  4 week c o u rse  o f  m o d if ie d  
i n s u l i n  w h ich  a p a r t  from  a  g a in  i n  w e ig h t p ro d u ce d  no m e n ta l im prove­
m en t. She rem a in e d  p a s s iv e  and  w ithdraw n tho u g h  q u i te  c o o p e ra t iv e .  
"D ian d ro n e 11 d a i l y  was th e n  a d m in is te re d  and 14 days l a t e r  h e r
c o n d i t io n  had  m ark ed ly  im p ro v ed . She co n v e rse d  s p o n ta n e o u s ly  showed 
i n i t i a t i v e  i n  p la n n in g  h e r  d ay , co u ld  e x p re s s  h e r s e l f  more e a s i l y  and 
rem ark ed  " I  f e e l  t h a t  I  r e a l l y  b e lo n g  to  t h i s  w o rld  now” . She s t a t e d  
t h a t  she  w ish ed  to  f r e e  h e r s e l f  from  h e r  dependence on h e r  p a r e n t s  and 
on h e r  own i n i t i a t i v e  o b ta in e d  a  r e s id e n t  p o s t  i n  a  c h i ld r e n s 1 home.
She c o n tin u e d  to  ta k e  "D iandrone" 30mg. d a i ly  f o r  f o u r  m onths a f t e r  
d i s c h a r g e  and s i x  m onths l a t e r  she was s t i l l  i n  h e r  p o s t  and m a in ta in in g  
h e r  im provem en t.
The d ia g n o s is  i n  t h i s  c a se  was c o n s id e re d  to  be s c h iz o p h re n ia  
o f  s e v e r a l  y e a r s  d u r a t io n  o c c u r r in g  i n  a  s c h iz o id  and in a d e q u a te
p e r s o n a l i t y .  A lth o u g h  no 1 7 - k e t o s t e r o id  s tu d i e s  w ere  made o f  t h i s  p a t i e n t ,  
th e  l e n g t h  o f  h e r  i l l n e s s  and h e r  n o n - re s p o n s e  to  f i v e  w eeks o f  h o s p i t a l  
e n v iro n m e n t i n  th e  f i r s t  i n s t a n c e ,  w ould  s t r o n g ly  i n d i c a t e  t h a t  h e r  
im provem en t was b ro u g h t  a b o u t by s t e r o i d  th e ra p y .
Case t5.
M rs G .E. ag ed  57 y e a r s .  T h is  c a se  i s  p r e s e n te d  a s  one  w h ich  
re s e m b le s  b o th  p s y c h o lo g ic a l ly  and  i n  r e g a r d  to  u r in a i y  e x c r e t i o n ,  th e  
ty p e  o f  d e p re s s io n  i n  an in a d e q u a te  p e r s o n a l i t y  w hich  re sp o n d s  to  
s t e r o i d  th e r a p y ,  b u t  i n  whom i n  f a c t  i t  f a i l e d  to  b e n e f i t .
On a d m iss io n  th e  p a t i e n t  was u n d e rw e ig h t and lo o k e d  o l d e r  
th a n  h e r  y e a r s  and to o k  l i t t l e  i n t e r e s t  i n  h e r  s u r ro u n d in g s . She was 
u n d o u b te d ly  d e p re s s e d  and had i n  f a c t  been so f o r  j u s t  o v e r  two y e a r s  
d u r in g  t h i s  tim e  m aking th r e e  s u i c i d a l  a t te m p ts .  She com plained  o f  
l e t h a r g y ,  i n a b i l i t y  to  make d e c i s io n s ,  l a c k  o f  c o n c e n t r a t io n  and s a id  
t h a t  f o r  lo n g  p e r io d s  h e r  m ind was a  b la n k .  She showed a  m o d era te  
d e g re e  o f  p^ychom oto r r e t a r d a t i o n  and  th e r e  was no e v id e n c e  o f  d e m e n tia . 
One b r o th e r  h a s  s u f f e r e d  from  a  d e p re s s io n  i n  a m e n ta l  h o s p i t a l  f o r  
t h r e e  y e a r s .
H er p r e v io u s  p e r s o n a l i t y  was d e s c r ib e d  ty  h e r  husband  a s  
t im id  and r e s e r v e d ;  she  h ad  a lw ays d re a d e d  m ee tin g  s t r a n g e r s  and c o u ld  
say  l i t t l e  i n  comapny. A lth o u g h  o f  a v e ra g e  i n t e l l i g e n c e  h e r  husband 
had  had  to  buy h e r  c lo th e s  f o r  y e a r s  on a c c o u n t o f  p a th o lo g ic a l  
in d e c i s io n  and  he had p la n n e d  h e r  housew ork f o r  h e r  s in c e  m a rr ia g e  a s  
o th e rw is e  she  f l i t t e d  from  one th in g  to  a n o th e r  i n  an i n e f f e c t i v e  way.
He s a id  t h a t  even b e fo re  m a r r ia g e  she seemed so p a t h e t i c ,  h e lp l e s s  and
u n a b le  to  s ta n d  on h e r  own f e e t  t h a t  he  was drawn to  h e r  o u t  o f  sym pathy 
17 - k e t o s t e r o i d s  on a d m iss io n :
T o ta l  1 7 - k e t o s te r o id s  .......................... ................  4 .12m g. p e r  24 hours*
A lpha  s t e r o i d s ............................................................ 4.04m g.
B e ta  s t e r o i d s .................................................................0 .08m g.
P e r c e n ta g e  o f  b e ta  to  t o t a l ................. .. 1 .8 $
She then received "Diandronen 60mg. daily for l3days with no objective 
or subjective improvement. Excretion figures then were :
T o ta l  1 7 -k e  to  s t e r o i d s   .................................  34.0m g. p e r  24 h o u rs .
A lp h a  s t e r o i d s   ........................................... 29.05m g.
B e ta  s t e r o i d s  ................    4 .9 5 mg.
P e r c e n ta g e  o f  b e ta  to  t o t a l ................................14 .6$
She th e n  r e c e iv e d  t e s t o s t e r o n e  p ro p io n a te  25mg. in t r a m u s c u la r ly  th r e e  
t im e s  w eek ly  f o r  ..two w eeks w ith  no change i n  any d i r e c t i o n .  U r in a ly s i s :
T o ta l  1 7 - k e to s te r o id s  ................... .......................48mg. p e r  24 h o u rs .
A lp h a  s t e r o i d s ........................................................... 44.8m g.
B e ta  s t e r o i d s  ................................................................  3«2m§»
P e r c e n ta g e  o f  b e ta  to  t o t a l .............................. . 6 ."/$
She th e n  r e c e iv e d  10 a p p l i c a t i o n s  o f  E .C .T . w hich made h e r  e l a t e d ,  
o v e r a c t iv e  and g r o s s ly  c o n fu se d . .One week a f t e r  th e  co m p le tio n  o f  th e  
c o u rs e , th e  u r in a r y  k e t o s t e r o i d s  w ere:
T o ta l  1 7 -k e to  s t e r o i d s ...............................  ..........2.95m g. p e r  24 h o u rs .
A lp h a  s t e r o i d s   ............................................. 2.90m g.
B e ta  s t e r o i d s   .......................  0 .05m g.
P e r c e n ta g e  o f  b e ta  to  t o t a l ................... .. 1 .^ $
Two w eeks l a t e r  when she  h ad  s t a b i l i s e d  m e n ta l ly  and made a  re c o v e ry  
to  h e r  p r e v io u s  p e r s o n a l i t y  o f  a  r a t h e r  d e p e n d e n t and c l i n g in g  o u tlo o k  
end  i n  n e e d  o f  r e a s s u ra n c e  o v e r  th e  s im p le s t  m a t te r ,  th e  s t e r o i d  
e x c r e t io n  f i g u r e s  w ere:
T o ta l  1 7 - k e t o s te r o id s  .............................................4 .6 7 n g . p e r  24 h o u rs .
A lpha  s t e r o i d s   ........................................................... 4.56m g.
B e ta  s t e r o i d s ................................................................ O .U m g.
P e r c e n ta g e  o f  b e ta  to  t o t a l   ......................2 .3$
T hese  f i g u r e s  a r e  m ore o r  l e s s  i d e n t i c a l  w ith  th o se  on a d m iss io n  
even  a lth o u g h  th e  p s y c h o t ic  symptoms o f  h e r  i l l n e s s  had  r e s o lv e d .
A lth o u g h  no d e f i n i t e  c o n c lu s io n s  can be drawn from  th e  f iv e  
r e p r e s e n t a t i v e  c a s e s  b r i e f l y  d e s c r ib e d  ab o v e , th e r e  a r e  i n d i c a t i o n s  
t h a t  p s y c h o t i c  s t a t e s  o c c u r r in g  in  th e  t im id ,  in a d e q u a te  e m o tio n a lly  
o v e rd e p e n d e n t p e r s o n a l i t y  can be h e lp e d  by th e  a d m in is t r a t io n  o f  
a n d ro g e n ic  s t e r o i d s :  a s  w i l l  be seen  i n  th e  fo llo w in g  s e c t io n ,  
d e p r e s s iv e  s t a t e s  o c c u r r in g  in  fem a les  a r e  j u s t  a s  f r e q u e n t ly  found 
w ith  n o rm a l o r  r a i s e d  1 7 - k e t o s t e r o i d  o u tp u ts  b u t  th e  co m b in a tio n  o f  
th e  " in a d e q u a te  p e r s o n a l i t y " ,  low  e x c re t io n  o f  b e ta  s t e r o id s  and t o t a l  
1 7 - k e t o s t e r o i d s  and  d e p re s s io n  make th e  e x h ib i t i o n  o f  e i t h e r  "D isnd rone" 
o r  t e s t o s t e r o n e  a  w o rth w h ile  p ro c e d u re . I t  do es  a p p e a r  how ever t h a t  
th e r a p y  h a s  to  be c o n tin u e d  f o r  lo n g  p e r io d s  a f t e r  th e  p a t i e n t  h a s  
r e c o v e r e d .
A R eview  o f  1 7 -k e to  s t e r o i d  e x c r e t io n  i n  100 c o n s e c u t iv e  admi s s io n s .
M ost a u th o r s  a r e  a g re e d  t h a t  i n  any p s y c h i a t r i c  c o n d i t io n  , 
one  can o b ta in  h ig h ,  no rm al and low  v a lu e s  f o r  e n d o c r in e  i n d i c e s  and 
ta k e n  i n  i s o l a t i o n  th u s ,  l i t t l e  p u rp o se  can be s e rv e d  by u s in g  a s  a  
s c r e e n in g  p r o c e d u r e ,  one p a r t i c u l a r  in d e x ; how ever th e  p u rp o se  o f  t h i s  
s tu d y  was to  c o l l e c t  c a se s  who had abno rm ally  low  o u tp u ts  i r r e s p e c t i v e  
o f  t h e i r  c l i n i c a l  c o n d it io n  and to  s u b je c t  them to  c o r r e c t iv e  th e ra p y . 
A l l  th e  c o l l e c t i o n s  w ere n o t  su b m itte d  to  th e  f r a c t i o n a t i o n  p ro c e d u re ,  
o n ly  th o s e  whose t o t a l  e x c r e t io n  was l e s s  th a n  4.0m g. i n  th e  24 h o u rs  
o r  th o s e  c a s e s  w here  we had r e a s o n  to  b e l ie v e  t h a t  we were d e a l in g  
w i th  an " in a d e q u a te  p e r s o n a l i t y " .
R e fe re n c e  to  F ig u re  5 shows th e  d i s t r i b u t i o n  o f  1 7 - k e to -  
k e t o s t e r o i d s  i n  r e l a t i o n  to  c l i n i c a l  s t a t e  and a g e . C ases o f  e s t a b l i s h e d  
s e n i l e  d e m e n tia  w i th o u t  a f f e c t i v e  d i s o r d e r  w ere e x c lu d e d . No d e f i n i t e  
t r e n d s  em erge and  a l l  th e  g ro u p s o f  m en ta l d i s o r d e r  e x c e p t m an ia  in c lu d e  
b o th  h ig h  and low  f ig u r e s  a lth o u g h  th e r e  i s  a  ten d en cy  f o r  th e  a v e ra g e  
f i g u r e s  o f  ea ch  g roup  to  be i n  th e  lo w e r h a l f  o f  th e  norm al ra n g e .
T h e re  i s  no s i g n i f i c a n t  d i f f e r e n c e  betw een th e  a v e ra g e  f ig u r e s  f o r  
r e c e n t  and  c h ro n ic  s c h iz o p h r e n ia ,  th e . l a t t e r  b e in g  d e f in e d  a s  s c h iz o ­
p h r e n ia  e x i s t i n g  c o n tin u o u s ly  f o r  a  p e r io d  o f  o v e r  two y e a r s  b e fo re  
a d m is s io n . A lth o u g h  o n ly  th r e e  c a se s  o f  m ania  w ere a d m itte d  d u r in g  th e  
p e r io d  o f  t h i s  su rv e y , i t  can be o b se rv e d  t h a t  th e  e x c re t io n  f ig u r e s  
w ere e i t h e r  a t  th e  lo w e r  ra n g e  o f  norm al o r  below  t h i s  p o i n t  .
T h re e  fem a le s  and  one m ale i n  th e  endogenous d e p re s s iv e  
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T o ta l  1 7 -k e to  s t e r o i d  e x c r e t io n  r a t e s  t a b u la te d  i n  r e l a t i o n  to  i l l n e s s  
age and s e x . F ig u re s  i n  p a re n th e s e s  a re  a v e ra g e s  f o r  th e  g roup .
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th e  n o rm a l ra n g e  o f  5 -15$ i n  a l l  c a s e s .  I n  none o f  them  was th e r e  
c l i n i c a l  o r  o th e r  e v id e n c e  o f  g la n d u la r  d is tu rb a n c e :  th e  th r e e  fe m a le s  
w ere g iv e n  "D ian d ro n e” 3°mS* d a i ly  f o r  14 days w ith  no c l i n i c a l  
im provem en t. The man s u f f e r e d  from  r e c u r r e n t  endogenous d e p re s s io n  
and was g iv e n  ‘'D ia n d ro n e 11 i n  d o ses  o f  60mg. d a i ly  and  l a t e r  on , 
t e s t o s t e r o n e  p r o p io n a te  25mg. in t r a m u s c u la r ly  th r e e  t im e s  w eekly a g a in  
w ith  no b e n e f i t  r e s u l t i n g .  A l l  fo u r  c a se s  e v e n tu a l ly  resp o n d ed  to  
e l e c t r o p l e x y . The t h r e e  fem a le  c a se s  a l l  showed s t a b l e  and w e ll  
i n t e g r a t e d  p e r s o n a l i t i e s  w ith  no s ig n s  o f  undue dependence , l a c k  o f  
a g g re s s io n  o r  d r iv e .  The man f e l l  m ore i n  to  th e  c l a s s  o f  lo n g s ta n d in g  
in a d e q u a c y  and  f o r  many y e a r s  had d r i f t e d  from jo b  to  jo b  and i n  m ost 
s p h e re s  o f  h i s  l i f e  la c k e d  any c o n s t r u c t iv e  d r iv e .
I t  w ould a p p e a r  t h a t  no s p e c i f i c  p u rp o se  i s  se rv e d  in  
p e rfo rm in g  1 7 - k e t o s t e r o i d  e s t im a t io n s  a s  a  r o u t in e  p ro c e d u re  on 
a d m iss io n  and  t h a t  s e l e c t i o n  o f  c a se s  f o r  ”D ian aro n eM o r  t e s to s te r o n e  
th e ra p y  i s  i n  th e  f i r s t  in s t a n c e  on a  p e r s o n a l i t y  b a s i s  a lth o u g h  # 
c o n f irm a to ry  i n d i c a t i o n s  can o f te n  be o b ta in e d  i f  th e  t o t a l  1 7 -k e to ­
s t e r o i d  e x c r e t io n  i s  low  and th e  p e rc e n ta g e  o f  th e  b e ta  f r a c t i o n  to  
th e  t o t a l ,  below  % .
Serum C h o le s te r o l  L e v e ls  o f  200 C o n se c u tiv e  A d m iss io n s .
V ery  f e v  w e l l  e s t a b l i s h e d  c a s e s  o f  myxoedema a r e  a d m itte d  to  
m e n ta l h o s p i t a l s  now adays a s  th e  aw aren ess  o f  th e  c l a s s i c a l  s ig n s  and 
symptoms o f  th e  d i s o r d e r  h a s  in c r e a s e d .  However i t  was d e te rm in e d  t  o 
e s t im a te  th e  t o t a l  serum c h o le s t e r o l  in  200 c o n s e c u tiv e  admissions 
and to  pay  p a r t i c u l a r  a t t e n t i o n  to  th o s e  p a t i e n t s  whose b lo o d  l e v e l s  
w ere h ig h e r  th a n  gPOmg. p e r  c e n t  .. U n fo r tu n a te ly  no f u r t h e r  and m ore 
p r e c i s e  e s t im a t io n s  o f  th y r o id  a c t i v i t y  w ere th en  p r a c t i c a b l e  and 
once  a t t e n t i o n  had  been  drawn to  a c a se  by a  r a i s e d  f i g u r e ,  d ia g n o s is  
and t r e a tm e n t  wTe re  th e n  made on c l i n i c a l  g rou n d s.
The m ethod u s e d  was t h a t  o f  S a c k e t t  (1925) f o r  th e  
e s t im a t io n  o f  t o t a l  serum  c h o le s te r o l  and th e  norm al ra n g e  i s  g iv en  a s  
150-240m g. p e r  c e n t  . T h is  f ig u r e  te n d s  to  r i s e  w ith  age and a lth o u g h  
th e  b lo o d  l e v e l  i s  n o t  supposed  to  be m a t e r i a l l y  a l t e r e d  ty  a  r e c e n t  
m e a l, e l l  e s t im a t io n s  w ere made in  th e  f a s t i n g  s t a t e .  I n  myxoedema 
r a i s e d  f i g u r e s  o f  up to  700mg.$ a r e  o b ta in e d  and in  h y p e r th y ro id ism , 
l e v e l s  may be down to  80mg$. Sm all i n c r e a s e s  may a ls o  be found in  
h y p o p i tu i ta r i s m  and m o d era te  in c r e a s e s  i n  co ro n ary  th ro m b o sis  and 
a n g in a  p e c t o r i s  and d e g e n e ra t iv e  d i s o r d e r s  o f  th e  c i r c u la t o r y  system .
A lth o u g h  a c e r t a i n  p e rc e n ta g e  o f  c a se s  o f  myxoedema do n o t  
have r a i s e d  c h o le s t e r o l  l e v e l s  n e v e r th e le s s  i t  was f e l t  t h a t  th e  t e s t  
m ig h t have  some v a lu e  a s  a  r o u t in e  p ro c e d u re  i n  fo c u s s in g  a t t e n t io n  
on b o r d e r l i n e  c a s e s  w hich  m ig h t be ’'m isse d ” on o rd in a iy  ex am in a tio n .
The a v e ra g e  f ig u r e  o b ta in e d  f o r  serum c h o le s te r o l  l e v e l s  
was 225m g.$, th e  a v e ra g e  age o f  th e  group b e in g  53 y e u rs . The lo w e s t
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f i g u r e  i n  th e  ra n g e  was 114 and th e  h ig h e s t  450m$£. The fo l lo w in g  
15  c a s e s  a r e  d e s c r ib e d  whose l e v e l s  on a d m iss io n  exceeded  300m g.$ .
C ase 1 . M rs. D.Y. aged  6 l  y e a r s .  T h is  p a t i e n t  had s u f f e r e d  from  
asthm a s in c e  th e  age o f  18  and was b a .s ic a l ly  an o v e rd e p e n d e n t and 
h y s t e r i c a l  p e r s o n a l i t y  who m ost o f  h e r  l i f e  l i v e d  i n  d rea d  o f  c a tc h in g  
any d i s e a s e  sh e  h e a rd  m e n tio n e d . E ig h te e n  m onths b e fo re  a d m is s io n , 
she  became t e n s e ,  a g i t a t e d  and m o rb id ly  d e p re s s e d , made a  s u ic i d a l  
g e s tu r e  and e n te r e d  a  m e n ta l h o s p i t a l  where a f t e r  a  c o u rse  o f  e l e c t r o -  
p le x y ,  she made a  tem porary  im provem ent f o r  fo u r  m onths.
On a d m iss io n  h e re ,  she was e x tre m e ly  a g i t a t e d ,  m is e ra b le  
and  g r o s s ly  p re o c c u p ie d  w ith  h e r  v i s c e r a l  f u n c t io n s :  she p ic k e d  s o re s  
on h e r  s k in ,  made s e l f - d i s p a r a g in g  rem arks and re p e a te d  h e r  symptoms 
o v e r  and. o v e r  a g a in  i n  an a u to m a tic  f a s h io n . B lood c h o le s te r o l  on 
a d m is s io n  was 438m g.$.
H er w e ig h t was 1 1 9 1 b s ., h e r  sk in  d ry  th ic k e n e d  and s c a ly  
and  th e  f a c i e s  had  l o s t  th e  f i n e r  f e a tu r e s  o f  e x p re s s io n , becom ing 
c o a r s e  and h ea v y . The h a i r  on th e  s c a lp  was c o a rse n e d  and s p a rs e  b u t  
t h e  eyebrow s and o t h e r  b o d ily  h a i r  were p r e s e n t  i n  norm al d e g re e .
H er h e a r t  was e n la r g e d ,  th e  r e s t i n g  p u ls e  was 6 4 /m in u te  and th e  b lood  
p r e s s u r e  "was 165 /lOOmm.Hg. The abdomen was m ild ly  d is te n d e d  and she 
had  s e v e re  and o b s t i n a t e  c o n s t ip a t io n .  She k e p t  h e r s e l f  wrapped up in  
a  shaw l and s e v e r a l  l a y e r s  o f  o u te r  c lo th e s  and a lth o u g h  in  a  c e n t r a l l y  
h e a te x t a tm o sp h e re , c o n s ta n t ly  com plained  o f  th e  c o ld .
She commenced d r ie d  e x t r a c t  o f  th y ro id  g r . l  tw ice  d a i l y  and 
i n  f o u r  w eeks h e r  c o n d i t io n  had m arked ly  im proved: th e  p s y c h o tic
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d e p re s s io n  had  c le a r e d  com p le te ly ., she  was a c t i v e  and e n e r g e t i c  and  h e r  
f a c e  and  b o d i ly  m ovem ents w ere l i v e l y  and e x p r e s s iv e .  The b lo o d  ■ 
c h o l e s t e r o l  had  d ro p p ed  to  245m g.£. She r e t a in e d  m ost o f  th e  f e a t u r e s  
o f  h e r  c h ro n ic  n e u r o s i s  b u t  l e a r n e d  to  some d e g re e  to  be a b le  to  l i v e  
a t  p e a c e  w ith  h e r  d i f f i c u l t i e s .  She rem ains  on a  m a in ten an ce  d o se  o f  
t h y r o i d  g r .2  d a i l y .
C ase  2 .
M iss  D.G. aged  54 y e a r s .  T h is  p a t i e n t  was f i r s t  a d m itte d  
to  t h i s  h o s p i t a l  a t  th e  age o f  53  w ith  a  h i s to r y  t h a t  f o r  many y e a r s  
she  had  been  an o v e r s e n s i t i v e  p e r s o n a l i t y  w ith  a  tendency  to  r e a c t  i n  
a  p a r a n o id  way to  any h i n t  o f  c r i t i c i s m .  F o r th e  p re v io u s  5 y e a r s ,  she  
h ad  shown w e ll  m arked  cy c lo th y m ic  mood sw ings, th e  d e p re s s iv e  p h a s e s  
b e in g  m ore m arked  th a n  th e  e l a t e d  p e r io d s .  On h e r  f i r s t  a d m iss io n , she 
was m i ld ly  d e p re s s e d  show ing i t s e l f  a s  a  tendency  to  re p ro a c h  h e r s e l f  
u n d u ly  f o r  p a s t  d e c i s io n s  and s t a t i n g  t h a t  she had l e t  everyone down 
t y  h e r  l a c k  o f  w i l l  pow er and e f f o r t .  T rea tm en t c o n s is te d  o f  i n te n s iv e  
p s y c h o th e ra p y  f o r  t h r e e  m onths d u r in g  w hich she im proved  i n i t i a l l y  b u t  
to w a rd s  th e  end o f  t h i s  p e r io d  became p a th o lo g ic a l ly  d e p re s se d , 
h e s i t a n t  and i n d e c i s i v e .  F iv e  a p p l i c a t i o n s  o f  E .C .T . w ere th en  g iv en  
and a f t e r  p a s s in g  th ro u g h  an e la t e d  p h a s e , she became a l e r t ,  c h e e r f u l  
and c o n f id e n t  c e a s in g  to  ru m in a te  on p a s t  e v e n ts  and was d is c h a rg e d  to  
r e t u r n  to  h e r  em ploym ent.
She rem a in e d  w e l l  f o r  f o u r  m onths, when w ith o u t  an a p p a re n t  
p r e c i p i t a n t ,  she  l a p s e d  q u ic k ly  i n  to  a  d ee p ly  d e p re s s e d  c o n d it io n .
She p a c e d  up and down th e  c o r r id o r s ,  showed r e t a r d a t io n  o f  th o u g h t
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and i n a b i l i t y  to  e x p re s s  h e r s e l f ,  would a p p ro a c h  one h e s i t a n t l y  commence 
to  make a  rem ark  and b re a k  o f f  w ith o u t c o m p le tin g  th e  s e n te n c e  and she 
was once a g a in  m o rb id ly  s e l f - r e p r o a c h f u l .
H er b lo o d  c h o le s t e r o l  was n o te d  a t  t h i s  tim e  to  be 330m g.$.
H er sk in  was d iy  and ro u g h , she  showed th in n in g  o f  th e  h a i r  on h e r  
s c a lp  and o f  th e  o u t e r  t h i r d  o f  th e  eyebrow s and com plained  t h a t  th e  
h a i r  on h e r  h ead  was "com ing o u t  i n  h a n d fu ls " .  She showed an undue 
s e n s i t i v i t y  to  c o ld ,  h e r  f a c e  te n d e d  to  be e x p r e s s io n le s s 'a n d  o f  an ashy  
g ra y  p a l l o r  and  f o ld s  o f  s k in  made h e r  lo o k  heavy jo w le d . P h o to g ra p h s  
ta k e n  te n  y e a r s  p r e v io u s ly  showed h e r  to  have a l i v e l y  e x p re s s io n  w ith  
q u i t e  f i n e l y  m oulded  s lim  f a c i a l  f e a t u r e s .  H er w e ig h t was 1 3 2 1 b s ., w hich 
she  c la im e d  to  be 1 4 1 b s . g r e a t e r  th a n  h e r  u s u a l .  The r e s t i n g  p u ls e  was 
8 2 /m in u te  and  b lo o d  p r e s s u r e  1 4 5 /8 5  mm.Hg.
She was s t a r t e d  on d r ie d  e x t r a c t  o f  th y ro id  g r . l  d a i l y ,  
i n c r e a s e d  a f t e r  14 days to  g r . l  tw ice  d a i l y .  H er m en ta l and p h y s ic a l  
c o n d i t io n  im proved  from  a b o u t th e  t h i r d  week o f  th e ra p y  and t y  th e  
s i x t h  week she  began  to  show s ig n s  o f  th y r o id  o v e rd o sa g e . The dosage 
was re d u c e d  to  g r . l  d a i l y  and n e a r ly  one y e a r  l a t e r ,  she c o n tin u e s  on 
t h i s  d o sa g e ; she  i s  a l e r t ,  happy and c h e e r f u l  w ith  no t r a c e  o f  d e p re s s io n , 
h e r  f a c e  h a s  now a  good c o lo u r  and r e g a in e d  i t s  f e a tu r e s  and she has  
h e ld  down h e r  jo b  w ith  l e s s  d i f f i c u l t y  th a n  f o r  7 y e a r s .
When she  had  become s t a b i l i s e d  on h e r  m ain ten an ce  th y ro id  
h e r  b lo o d  c h o le s t e r o l  had d ropped  to  246mg.$ and h e r  w e ig h t was 1201bs. 
C ase 3 .
M iss  R .B . aged  72 y e a r s .  T h is  la d y  had a  p r e v io u s  ad m issio n
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a t  th e  age  o f  65  w hich  was d ia g n o se d  a s  an endogenous d e p re s s io n  and 
t r e a t e d  s u c c e s s f u l ly  w i th  e le c t r o p le x y .  On th e  second  a d m iss io n  she  was 
i n  a  r e t a r d e d  and  d e p re s s e d  s t a t e ,  f u l l  o f  id e a s  o f  u n w o r th in e s s  and 
g u i l t  o v e r  p a s t  a c t i o n s  and a t  tim es  r e f u s e d  fo o d . She had  i n t r a c t a b l e  
in so m n ia . H er b lo o d  c h o le s t e r o l  was 310m g.$. P h y s ic a l  ex a m in a tio n  
d i s c lo s e d  an e x tre m e ly  d ry  ro u g h  s k in ,  th in n in g  o f  th e  h a i r  a t  th e  
te m p le s , l o p s  o f  h a i r  o v e r  th e  o u te r  eyebrow s and a  g e n e ra l  th ic k e n in g  
and i n f i l t r a t i o n  o f  th e  s k in  o f  th e  f a c e  and body. She was a ls o  n o t ic e d  
to  have  an i n to l e r a n c e  o f  c o ld  to  a  m arked d e g re e . H er w e ig h t was 115 
l b s .  r e p r e s e n t in g  l i t t l e  change from n o rm a l, h e r  r e s t i n g  p u ls e  was 
7 0 /m in u te  and  h e r  b lo o d  p r e s s u r e  1 5 0 /8 5  mm.Hg. A l l  h e r  movements w ere 
slow  and la b o u r e d  and she  had se v e re  c o n s t ip a t io n .
She was s t a r t e d  on g r . l  o f  d r ie d  e x t r a c t  o f  th y r o id  d a i l y ,  
s u b s e q u e n tly  in c r e a s e d  to  g r .2  d a i l y .  On t h i s  regim e she showed 
c o n s id e r a b le  im provem ent i n  q u ick e n in g  o f  movements and i n  m en ta l 
r e s p o n s e .  How ever i t  was d e c id e d  to  a c c e l e r a te  h e r  p r o g re s s  w ith  one 
a p p l i c a t i o n  o f  E .C .T . a t  w eekly  i n t e r v a l s  f o r  th r e e  w eeks. She made a  
co m p le te  re c o v e ry  and c o n tin u e s  on a  m ain ten an ce  dosage  o f  g r .2  th y r o id  
d a i l y  w i th o u t  show ing t o x i c  s ig n s .  Any le s s e n in g  o f  t h i s  dosage b ro u g h t 
a b o u t a  r e t u r n  o f  s lu g g is h n e s s  and a  tendency  to  d e p re s s iv e  symptoms. 
C ase 4 .
M rs. B.M.B. aged  76 y e a r s .  T h is  la d y  had no p re v io u s  
r e l e v a n t  h i s t o r y  o f  p h y s ic a l  o r  m en ta l i l l n e s s .  F o r  s ix  m onths b e fo re  
a d m is s io n , she  had  g ra d u a l ly  become more and more u n a b le  to  lo o k  a f t e r  
h e r s e l f  and h e r  h o u se , and g ra d u a l ly  shown s ig n s  o f  a g i t a t i o n  and a
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m ore o b v io u s  d e p r e s s iv e  s t a t e .  She ap p e are d  p e rp le x e d  and b e w ild e re d , 
was m ark e d ly  r e t a r d e d  w ith  r e g a r d  to  h e r  th o u g h t p r o c e s s e s  and 
e x p r e s s iv e  pow ers and e x p re s s e d  id e a s  o f  u n w o r th in e s s . She was o f  
b e lo w  a v e ra g e  i n t e l l i g e n c e  and was n o rm a lly  a  t im id  r e t i r i n g  p e rs o n  
b u t  a  c o n s c ie n t io u s  o n e . T here  w ere no s ig n s  o f  d em en tia  o r  d i s tu r b a n c e  
o f  r e c e n t  memory o u t  o f  p r o p o r t io n  to  h e r  y e a r s .  On ad m iss io n  she  was 
s e v e r e ly  u n d e rn o u r is h e d  w e igh ing  8 7  l b s .  and a lth o u g h  th e  s k in  was 
i n e l a s t i c  and  w r in k le d ,  i t  was a l s o  th ic k  c o a rse  d iy  and somewhat 
s c a l y .  She had  no  a x i l l a r y  h a i r ,  th e  eyebrow s w ere  th in n e d  and th e  
s c a lp  h a i r  s p a r s e  d ry  and c o a rs e .  H er f a c i a l  a p p e a ra n ce  was d u l l  and 
u n e x p re s s iv e  and  th e  th ic k e n in g  o f  th e  t i s s u e s  h e re  gave h e r  a  
d e c e p t iv e  a p p e a ra n c e  o f  p lum pness. She com plained  o f  f e e l in g  c o ld  and 
w ould  s i t  on a  r a d i a t o r  w earin g  a s  many c lo th e s  a s  she cou ld  f in d .
The r e s t i n g  p u l s e  was 6 4 /m in u te  and th e  b lood  c h o le s t e r o l  was 
The b lo o d  p r e s s u r e  was 142/90 mm.Hg.
B ecause  o f  h e r  se v e re  s t a t e  o f  m a ln u t r i t io n  and h e r  c o n tin u e d  
r e f u s a l  to  e a t ,  e le c t r o p le x y  was g iv e n . One week a f t e r  th e  co m ple tion  
o f  6  a p p l i c a t i o n s  o f  E .C .T . , h e r  m e n ta l s t a t e  had m arked ly  im proved , 
she  was sp o n ta n e o u s  and c h e e r f u l  and e a t in g  w e l l .  H er b lo o d  c h o le s te r o l  
was now 287mg£. One week l a t e r ,  h e r  m e n ta l c o n d it io n  was b e g in n in g  to  
d e t e r i o r a t e .  She s to o d  a round  h e s i t a n t l y ,  a g a in  showed s ig n s  o f  p s y c h ic  
r e t a r d a t i o n  and would a p o lo g is e  u n n e c e s s a r i ly .  She was s t a r t e d  on 
d r i e d  e x t r a c t  o f  t h y r o id  g r . l  d a i ly  and 14 days l a t e r  she was im p ro v in g . 
H er b lo o d  c h o le s t e r o l  was now 236m g.$. Ten days l a t e r  she began to  
show s ig n s  o f  tre m o r , r e s t l e s s n e s s  and te n s io n  and h e r  th y ro id  was
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r e d u c e d  to  gr.-g- d a i l y .  The l a t t e r  symptoms e v e n tu a l ly  d is a p p e a re d  and  
h e r  p s y c h i a t r i c  c o n d i t io n  h a s  rem ained  good. H er w e ig h t now t h a t  she  
l e f t  h o s p i t a l  i s  1 0 6  l b s .  and she c o n tin u e s  on th y r o id  m e d ic a t io n .
C ase M r. N.W. aged  44 y e a r s .  Serum c h o le s te r o l  on a d m iss io n  was
. He was s u f f e r i n g  from  c h ro n ic  a lc o h o lis m  w ith  advanced  
c a r d io - v a s c u la r  d e g e n e r a t io n .  No s ig n s  o f  myxoedema. Some m onths a f t e r  
le a v in g  he  d e v e lo p e d  a  c o ro n a ry  th ro m b o s is .
C ase 6 . M rs . A.G. aged  85  y e a r s .  Serum c h o le s te r o l  on adm ission  
was 3 3 / k g . S h e  was s u f f e r i n g  from r e c u r r e n t  endogenous d e p re s s io n  
and  t h e r e  w ere  no s ig n s  o f  myxoedema. She showed h y p e r te n s io n  and 
m arked p e r i p h e r a l  a r t e r i o s c l e r o s i s .  She r e c e iv e d  e le c t r o p le x y ,  made a  
good re c o v e ry  and s h o r t ly  b e fo re  d is c h a rg e  h e r  c h o le s te r o l  was 314mg./6. 
C ase 7. Mr L .G . aged  6 7  y e a r s .  The d ia g n o s is  was endogenous 
d e p re s s io n  and  he showed no s ig n s  o f  any e n d o c rin e  o r  p h y s ic a l  d i s o r d e r .  
W ith  e l e c t r o p l e x y ,  he made a  good re c o v e ry  and h i s  serum c h o le s te r o l  
h ad  d ro p p ed  from  3^5m£*^ on adm ission  to  264mg.$ b e fo re  d is c h a rg e .
C ase 9 . M iss  M.M.T. aged  50 y e a r s .  T h is  p a t i e n t  s u f f e r e d  from 
c h ro n ic  s c h iz o p h r e n ia  and rem ain s  i n  h o s p i t a l .  A lthough  o f  m ascu lin e  
b u i ld  and  f a c i e s  th e r e  w ere no in d ic a t io n s  o f  th y ro id  o r  a d re n a l
d y s f u n c t io n .  The e x c r e t io n  o f  1 7 - k e to s te r o id s  wa.s n o rm a l. C h o le s te ro l
on a d m is s io n  was 324mg./6.
C ase 1 0 . M rs. S.W. aged  60 y e a r s .  Serum c h o le s te r o l  on adm ission
was 450mg./£. T h is  p a t i e n t  was s u f f e r in g  from  r e c u r r e n t  d e p re s s io n .
She was o b e se  and p y k n ic  i n  b u i ld  and was h y p e r te n s iv e  w ith  m arked 
a r t e r i o s c l e r o s i s .  She re sp o n d ed  to  e le c tr o p le x y  and s h o r t ly  b e fo re
d is c h a r g e  h e r  c h o le s t e r o l  rem ained  h ig h  a t  4 l6m g .$ .
C ase 1 1 . M rs M.R. ag ed  55 ye& rs. T h is  la d y  was s u f f e r in g  from  a  
r e a c t i v e  d e p re s s io n  and showed no i n d i c a t i o n s  o f  an  e n d o c r in e  d i s o r d e r .  
S h o r t ly  b e f o r e  b e in g  d is c h a r g e d  im proved , h e r  serum c h o le s t e r o l  had  
f a l l e n  from  342mg.$ to  264m g.^.
C ase  1 3 . M rs E .F . ag ed  56  y e a r s .  Serum c h o le s te r o l  on a d m iss io n  was
300m g.$. T h e re  w ere  no s ig n s  o r  symptoms s u g g e s t iv e  o f  th y r o id  d i s o r d e r .  
T h re e  m onths a f t e r  d is c h a rg e  h e r  c h o le s te r o l  had  r i s e n  to  340mg.$ and 
sh e  was a g a in  s u f f e r i n g  from  an a n x ie ty  s t a t e  w ith  p sy ch o so m atic  
Symptoms. T h y ro id  was g iv en  and pushed  u n t i l  s ig n s  o f  o v e rd o sag e  
o c c u r r e d  b u t  w i th o u t  r e l i e f  o f  h e r  m en ta l c o n d i t io n .  She showed no 
s ig n s  o f  c a r d io - v a s c u la r  d e g e n e ra tio n .
C ase  1 4 . M iss  M.R. aged 1 6 y e a r s .  T h is  g i r l  was found to  be s u f f e r in g
from  e p i le p s y  and  th e r e  was no d e te c ta b le  e n d o c rin e  d i s o r d e r .  C h o le s te ro l  
on a d m iss io n  was 322m g.$.
C ase  1 5 . M rs L .A . aged  50 y e a r s .  Serum c h o le s te r o l  on ad m issio n
was 300m g.$. C l i n i c a l  s t a t e  was t h a t  o f  r e a c t i v e  d e p re s s io n  and she 
made a  good r e c o v e iy  w ith  e le c tr o p le x y  fo llo w e d  by p sy c h o th e ra p y .
She showed no s ig n s  o f  p h y s ic a l  n o r  en d o c rin e  d i s o r d e r .
D is c u s s io n .
The c a s e  m a t e r i a l  c o n s is te d  o f  12 women w ith  an a v e ra g e  age 
o f  5 8 .2  y e a r s  and  3  taen whose ag es  averaged  46 .0  y e a r s .  I l l u s t r a t i n g  
th e  rem ark s  i n  th e  l i t e r a t u r e  c i t e d  when d is c u s s in g  myxoedema th e  4 
c a s e s  i n  whom th y r o id  u n d e rfu n c tio n  was d iag n o sed  were a l l  fem a le , 
p o s t —m enopausa l and t h e i r  a v e ra g e  was 65*8 y e a r s .  A lthough none o f  th e s e
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c a s e s  had  f u r t h e r  c o n f irm a to ry  th y r o id  s tu d i e s  p e rfo rm e d , t h e i r  re s p o n s e  
to  th y r o id  m e d ic a t io n  e s p e c i a l l y  i n  th e  2 c a s e s  who had  p r e v io u s ly  
r e l a p s e d  fo l lo w in g  e le c t r o p le x y  w ould i n d i c a t e  t h a t  th e  d ia g n o s is  had 
b een  c o r r e c t .
The o u ts ta n d in g  symptoms w ere c o a rs e n in g  and l o s s  o f  h a i r  
from  th e  eyebrow s and s c a lp ,  c o a rs e n in g  o f  th e  f a c i a l  f e a t u r e s  and 
i n t o l e r a n c e  o f  c o ld  and a l l  f o u r  c a s e s  had  th e s e  s ig n s  p r e s e n t .  G ain 
i n  w e ig h t was n o t  a  f e a t u r e  i n  th e s e  p a t i e n t s  and i n  f a c t  l o s s  o f  w e ig h t 
due to  r e f u s a l  o f  fo o d  ten d e d  to  be th e  r u l e .  The m en ta l symptoms w ere 
a l l  i n  th e  d e p r e s s iv e  g ro u p in g  and a l l  o f  th e  c a s e s .o n  s u p e r f i c i a l  
a c q u a in ta n c e  c o u ld  e a s i l y  have been  d iag n o sed  a s  t y p i c a l  endogenous 
d e p r e s s io n s .
I t  w ould a p p e a r  t h a t  t h i s  t e s t  i s  w e ll  j u s t i f i e d  a s  a  r o u t in e  
a d m iss io n  p r o c e d u re ,  n o t  undu ly  tim e  consuming f o r  i n d ic a t i n g  c a s e s  
w h ich  m ig h t b e a r  f u r t h e r  s c r u t in y  f o r  p o s s ib le  th y ro id  u n d e r fu n c t io n .
M ost o f  th e  c a s e s  d e s c r ib e d  w ere n o t  f u l l y  d ev e lo p ed  i n  th e  se n se  o f  
c l a s s i c a l  a p p e a ra n c e  and co u ld  e a s i l y  have been ’’m issed 11 i f  th e  
s c re e n in g  p ro c e d u re  had  n o t  drawn a t t e n t i o n  to  them .
I f  th e s e  f ig u r e s  a r e  r e p r e s e n t a t i v e ,  th e  in c id e n c e  o f  th y ro id  u n d e r­
f u n c t io n  i n  p a t i e n t s  a d m itte d  to  t h i s  m en ta l h o s p i t a l  i s  o f  new 
c a s e s ,  k e e p in g  i n  m ind t h a t  th e  m ethods employed w ere v e ry  c ru d e  and 
a f f o r d e d  o n ly  ro u g h  i n d i c a t i o n s .  I t  i s  p ro p o sed  i n  th e  n e a r  f u tu r e  to  
p e rfo rm  s c re e n in g  t e s t s  u s in g  th e  p r o te in  bound io d in e  t e s t  i n  
c o n ju n c t io n  w ith  th e  serum c h o le s t e r o l  i n  o r d e r  to  o b ta in  more a c c u r a te  
i n d i c e s  i n  b o th  d i r e c t i o n s ,  b u t  e s p e c ia l ly  i n  tn e  case  o f  h y p e r­
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th y ro id is m  f o r  w hich  th e  serum  c h o le s t e r o l  i s  o f ' l i t t l e  v a lu e .  T h is  
p r o j e c t  h a s  a l r e a d y  commenced and tak e n  i n  c o n ju n c t io n  w ith  1 7 - k e t o -  
s t e r o i d  e s t i m a t io n s ,  i n t e r e s t i n g  r e s u l t s  w i th  th e r a p e u t i c  a p p l i c a t i o n s  
a r e  b e in g  o b ta in e d .  S u i t a b l e  c a s e s  a r e  b e in g  r e f e r r e d  f o r  io d in e  
t r a c e r  t e c h n iq u e s  tQ gauge th e  f i n e r  r e s p o n s e s  o f  th y r o id  f u n c t io n .
C ase o f  H y p e r th y ro id ism  w ith  A cu te  P s y c h o s is .mm— ■ irnh m m u» * — tmm
The p a t i e n t  was a  m a r r ie d  woman o f  30 w ith  one c h i l d  aged  
l j  y e a r s .  The d ia g n o s is  o f  G raves d i s e a s e  was made 8 m onths p r e v io u s ly  
by a  p h y s ic ia n  who d e s c r ib e d  h e r  c o n d it io n  a s  " v e ry  g ro s s  and o b v io u s  
h y p e r th y r o id is m " . She was t r e a t e d  w ith  "N eo-m ercazo le" 0 .5m g . d a i l y  
and  s t e a d i l y  im proved , p u t t i n g  on w e ig h t, show ing g r e a t e r  e m o tio n a l 
s t a b i l i t y  and she  was c o n s id e re d  to  be re sp o n d in g  s a t i s f a c t o r i l y .
T h re e  weeks b e fo re  ad m issio n  to  The R e t r e a t ,  she became 
e x c i t e a b l e  o v e r a c t iv e  and m o rb id ly  s u s p ic io u s .  She r e c e iv e d  n y s te r io u s  
and  u r g e n t  m essag es  and w ould te le p h o n e  w a rn in g s  o f  im pend ing  d i s a s t e r  
to  f r i e n d s .  A f t e r  a  few day s h e r  speech  became so a c c e l e r a te d  a s  to  be 
in c o h e r e n t  and she was a d m itte d  to  an o b s e rv a t io n  u n i t  w here h e r  b e h a v io u r  
was d e s d r ib e d  a s  " a g g r e s s iv e ,  e la t e d  m anic and she was i n  d a n g e r o f  
e x h a u s t io n " .  She was t r e a t e d  in te n s iv e ly  w ith  E .C .T . and th e n  s e n t  on 
to  The R e t r e a t .
On a d m iss io n  h ere  sh e  was g r o s s ly  am n esic and co n fu se d  a s  a  
r e s u l t  o f  th e  E .C .T . F or  th e  m ost p a r t  sh e gazed  around i n  a  t e r r i f i e d  
fa s h io n  and a lth o u g h  q u it e  c o o p e r a t iv e ,  l i t t l e  c o n ta c t  co u ld  be made
w ith  h e r .  No s p e c i f i c  t r e a tm e n t  was g iv e n  f o r  f o u r  w eeks d u r in g  w h ich  
h e r  c o n d i t io n  s t e a d i l y  im proved . Q u i te  su d d e n ly , she  became t e n s e  and  
f e a r f u l ,  s t i l t e d  and a b r u p t  in^m anner and showed a  t y p i c a l  im p a irm en t 
o f  th o u g h t seq u en c e  and e x p re s s io n  t y p i c a l  o f  s c h iz o p h r e n ia .  A lth o u g h  
h e r  b e h a v io u r  became a g g re s s iv e  and im p u ls iv e ,  i t  c o u ld  n o t  be te r n e d  
t r u l y  m anic  b u t  f e l l  i n  to  th e  c a te g o ry  o f  c a ta to n i c  e x c i te m e n t .  A f t e r  
4 a p p l i c a t i o n s  o f  E .C .T . ,  she was p la c e d  on a  c o u rse  o f  i n s u l i n  coma 
th e ra p y  r e c e iv in g  36  comas i n  a l l .  She p u t  on o v e r  a  s to n e  i n  w e ig h t, 
became t r a n q u i l  and  no rm al i n  b e h a v io u r  and e m o tio n a l r e a c t i o n  and  s ix  
m on ths a f t e r  d is c h a rg e ,  had m a in ta in e d  h e r  im provem ent f u l l y  r e tu r n in g  
to  h e r  p r e - i l l n e s s  p e r s o n a l i t y  o f  a  r a t h e r  s t r i c t  o v e rc o n s c ie n t io u s  
p e rs o n  b u t  n o t  u n d u ly  g iv en  to  w o rry in g .
On a d m iss io n  h e re  h e r  w e ig h t was I I 3  l b s . ,  r e s t i n g  p u ls e  
76/m in u te ,  b lo o d  p r e s s u r e  120 /7 6  mm.Hg. and a p a r t  from  w e ll  m arked 
ex o p h th a lm o s , she showed no s ig n s  o f  h y p e r th y ro id is m . She was o f  , 
a t h l e t i c  b u i ld ,  h e r  s k in  was m o is t  b u t  she d id  n o t  p e r s p i r e  u n d u ly . 
T h ere  was a  t r a c e  o f  r e d u c in g .s u b s ta n c e  i n  h e r  u r in e .  A n t i - th y r o id  
th e ra p y  was c o n tin u e d  unchanged from  th e  day o f  ad m iss io n  u n t i l  h e r  
d i s c h a r g e .  When seen  th r e e  m onths a f t e r  le a v in g  h o s p i t a l  ty  th e  
p h y s ic ia n  who had  o r i g i n a l l y  made th e  d ia g n o s is ,  he r e p o r te d  t h a t  h e r  
th y r o id  c o n d it io n  rem ained  u n d e r good c o n t r o l ,  she c o n tin u e d  to  g a in  
w e ig h t s l i g h t l y  a lth o u g h  t h e r e  had been some in c r e a s e  i n  th e  d eg re e
o f  exoph tha lm os.
I n  v iew  o f  h e r  s t a b l e  and w e ll  i n t e g r a t e d  p e r s o n a l i t y  p r i o r  
to  h e r  p s y c h o s is ,  i t  would a p p e a r  l i k e l y  t h a t  h e r  h y p e rth y ro id ism  was
i n  some way r e l a t e d  to  h e r  m e n ta l  d i s tu r b a n c e .  X t i s  i n t e r e s t i n g  t h a t  
th e  m e n ta l  c o n d i t io n  o c c u r r e d  a t  a  tim e  when she was a p p a re n t ly  u n d e r  
s a t i s f a c t o r y  c o n t r o l  by a n t i - t h y r o i d  th e ra p y  and n o t  8  m onths b e fo re  
when she  was o b v io u s ly  t h y r o to x ic .
A Case o f  C ush ing1 s Syndrome w ith  P sy ch o sis  t r e a te d  by B i l a t e r a l  
A d r  en a le  ctomy.
I n  1951* S p i l l a n e  p r e s e n te d  7 c a s e s  o f  Cushing* s syndrom e, f o u r  
o f  whom showed s e v e re  n e rv o u s  and m en ta l symptoms a s  p a r t  o f  th e  i l l n e s s .  
He a ls o  re v ie w e d  th e  l i t e r a t u r e  and p r e s e n te d  a  l i s t  o f  50 p a t i e n t s  
o f  v a r io u s  a u th o r s ,  a l l  o f  whom had shown some d eg re e  o f  m e n ta l u p s e t ,
18  o f  th e  c a s e s  to  such  a  d e g re e  a s  to  be  term ed  p s y c h o tic  i l l n e s s e s .
He o b se rv e d  t h a t  i n  a d d i t io n  to  th e  r e a c t io n  w hich may fo l lo w  th e  
d i s t r e s s i n g  p h y s ic a l  changes found in  th e  syndrom e, some c a s e s  showed 
m e n ta l changes b e fo re  th e  p h y s ic a l  changes w ere se v e re  enough f o r  th e  
d ia g n o s is  to  be m ade, i n d i c a t i n g  t h a t  horm onal o r  b io c h e m ic a l f a c t o r s  
c o u ld  be co n c e rn e d  i n  p ro d u c in g  m en ta l d i s tu r b a n c e s .
The p a t i e n t  i n  t h i s  ca se  was a  m a r r ie d  woman aged  3 5 . H er 
p r e - i l l n e s s  p e r s o n a l i t y  seemed a  s ta b l e  one and she was d e s c r ib e d  ty  
d i f f e r e n t  f r i e n d s  and r e l a t i v e s  a s  gay, j o l l y ,  s o c ia b ie ,  a c t i v e l y  
i n t e r e s t e d  i n  a t h l e t i c s  and r i d i n g  and a ls o  a  v e iy  good h o u sew ife  and 
m o th e r .
The p a t i e n t  f i r s t  n o t ic e d  a  change i n  h e r  p h y s ic a l  c o n f ig u r a t io n  two 
y e a r s  b e fo re  ad m iss io n  and im m ed ia te ly  a f t e r  th e  b i r t h  o f  h e r  second
c h i l d .  She. h ad  a lw ays had  a  s l im  f ig u r e  b u t  now h e r  t h ig h s  and  h ip s  
became v e iy  f a t  and she  co m p la in ed  to  h e r  f a m ily  t h a t  h e r  f a c e  was 
becom ing c o a r s e r  and f u l l e r .  A bout one y e a r  b e fo re  a d m is s io n , she  began  
to  com plain  o f  d i f f i c u l t y  i n  fo c u s s in g  h e r  e y e s ,  on o c c a s io n  h e r  e n t i r e  
v i s io n  w ould  b l u r  and she  s u f f e r e d  from  f r o n t a l  h ead ach es  and  p u l s a t i o n s  
i n  th e  h e a d . H er f a c e  c o n tin u e d  to  become m ore f u l l  and r e d  and  she 
d e v e lo p e d  a  s l i g h t  e x c e s s  o f  f a c i a l  h a i r .  She was p la c e d  on th y r o id  
by h e r  d o c to r  w ith o u t  e f f e c t .  F o u r m onths b e fo r e  a d m iss io n  she  had. 
become l i s t l e s s  and d e p re s s e d , w ept e a s i l y ,  c o u ld  n o t  c o n c e n t r a te  even 
on l i g h t  r e a d in g ,  r e a c te d  v i o l e n t l y  to  c r i t i c i s m  and s p e n t  a  l o t  o f  
tim e  s i t t i n g  and s t a r in g  i n  to  sp a ce . She was r e f e r r e d  to  a  g e n e ra l  
h o s p i t a l  w here i t  was n o te d  t h a t  she had  a  p o ly cy th a e ra ic  a p p e a ra n c e , 
h e r  b lo o d  p r e s s u r e  was 1 /0 /1 0 5  mm.Hg., b a s a l  m e ta b o lic  r a t e  - 8$ ,  
haem oglob in  11 ~$> and P .C .V . 48$. F o u r to  f i v e  p i n t s  o f  b lo o d  w ere 
w ith d raw n ; h e r  w e ig h t a t  t h a t  tim e  was 140 l b s . ;  one m onth b e fo re  
a d m is s io n , f r o n t a l  head ach es became s e v e re  and c o n tin u o u s , she had  
p e r io d s  o f  c o n fu s io n  and e p iso d e s  when she c o u ld  n o t  e x p re s s  h e r s e l f  
a l th o u g h  she knew w hat she w anted to  sa y . She had  become v e ry  d e p re s s e d , 
e x p re s s e d  id e a s  o f  u n w o rth in e ss  and s in f u ln e s s  and ta lk e d  f r e e l y  . in  
th e  v e in  t h a t  she had  caused  so much t ro u b le  to  h e r  fa m ily  and so much 
shame t h a t  she w anted  to  d ie  to  f r e e  them .
On a d m iss io n , she was i n  an a c u te ly  d i s tu r b e d  and n o is y  
p h a s e ,  r e c i t i n g  th e  Lord* s p r a y e r  i n  lo u d  r in g in g  to n e s ,  p ra y in g  f o r  
f o r g iv e n e s s  f o r  h e r  w ickedness and r e s i s t i v e  o f  a l l  n u r s in g  a t t e n t i o n .
F o r  th e  f i r s t  few  day s h e r  c o n d it io n  f lu c tu a te d  v i o l e n t l y .  A t t im e s
sh e  was c o o p e ra t iv e  and l u c i d  and  c o u ld  g iv e  a  r e a s o n a b ly  good a c c o u n t 
o f  h e r s e l f  w h ile  q u i t e  sud d en ly  and  d r a m a t ic a l ly  she w ould th row  
h e r s e l f  on th e  f l o o r ,  s h o u tin g  and sc ream in g , p le a d in g  to  d ie  and 
w r i th in g  a b o u t to  su ch  a  d e g re e  a s  to  cause  m arked c y a n o s is  and 
e x h a u s t io n .  G ra d u a lly  th e  d i s tu r b e d  p e r io d s  became more f r e q u e n t  and 
h e r  c o n d i t io n  was d e t e r i o r a t i n g  so r a p id ly  t h a t  in tr a v e n o u s  a n a e s th e s ia  
had  to  be  m a in ta in e d  f o r  h o u rs  a t  a  tim e  . She a ls o  showed m arked 
t o n i c  spasm s and c lo n i c  m ovem ents, becoming a la rm in g ly  cyanosed . T h is  
a c u te  d e l i r i o u s  p h a s e  l a s t e d  th r e e  day s and to w ard s th e  end o f  t h i s  
p e r i o d  she  d e v e lo p e d  an e x te n s iv e  p u r p u r ic  r a s h .
T h e r e a f te r  h e r  m en ta l s t a t e  b o re  c e r t a i n  resem b lan ces  to  th e  
c o n d i t io n  o f  c a t a to n i c  s c h iz o p h r e n ia .  F o r  th e  m ost p a r t  she l a y  i n  an 
a p p a r e n t ly  s tu p o ro s e  s t a t e ,  r e s i s t i n g  movement o f  h e r  body, m ute b u t  
i n  i n t e r v a l s  o f  r e l a t i v e  n o r m a l i ty ,  she c o u ld  gave a  good a c co u n t o f  
w h a t t r a n s p i r e d  d u r in g  th e s e  e p is o d e s .  From tim e  to  tim e  she would 
have  p ro lo n g e d  n o is y  o u tb u r s t s  f i g h t i n g  and s t r u g g l in g  and o f te n  end ing  
up i n  e c s t a t i c  r e l i g i o u s  p o s tu r e s .  A t no tim e was th e r e  ev id en ce  t h a t  
she  was s u f f e r in g  from  v i s u a l  h a l l u c in a t io n s  a lth o u g h  she a d m itte d  
t h a t  she had  a u d i to iy  h a l l u c in a t io n s  w hich she i n t e r p r e t e d  a s  th e  
v o ic e  o f  God.
P h y s ic a l  E x a m in a tio n . H er f a c e  was dusky re d  i n  c o lo u r  w ith  a
cyanosed  a p p e a ra n c e , " ty p ic a l ly  " f u l l  moon" and she showed a  m arked 
b u l l  n e c k . T h e re  was a  m o d era te  k y p h o s is  w ith  an u p p e r t h o r a c ic  f a t  
p a d , h e r  t h ig h s  and h ip s  w ere g ro s s ly  f a t  and a  few r e c e n t  p u rp le  
s t r i a e  w ere p r e s e n t  on th e  l a t e r a l  a s p e c ts  o f  th e  th ig h s .  H a ir
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d i s t i l b u t i o n  was n o rm al a s  w ere th e  g e n e t a l i a  and m e n s tru a t io n  had 
been  r e g u l a r  up to  a d m is s io n . H er w e ig h t was 120 l b s . ,  b lo o d  p r e s s u r e
160 /120  mm.Hg. and r e t i n a l  ex am in a tio n  showed no a b n o rm a li ty .
L a b o ra to ry  F in d in g s . E x am in a tio n  o f  c e r e b r o - s p in a l  f l u i d  u n d e r
a n a e s th e s i a  d i s c lo s e d  a  n o rm a l p r e s s u r e ,  n o rm al c e l l  c o u n t and a  t o t a l  
p r o t e i n  o f  46m g.$. The haem oglob in  was w h ite  c e l l  c o u n t 85OO p e r
c.mm. and no e o s in o p h i l  c e l l s  c o u ld  be se e n .
U r in e . Two c o n s e c u tiv e  24 h o u r c o l l e c t i o n s  w ere made.
F i r s t  d a y . Second d ay .
T o ta l  1 7 - k e to s te r o id s  13.6m g. 13.0m g.
17 -K e to g e n ic  s t e r o id s  51. 2mg, 6 3 .0mg.
(By th e  m o d if ie d  N o iym bersk i 
m ethod 1955* N orm al ra n g e  4 - l8 m g .) .
S t r a ig h t  X -ray  exam inations o f  s k u l l ,  c h e s t ,  abdomen, lum bar and 
th o ra c ic  sp in e  showed no abn o rm ality .
A two s ta g e  com ple te  b i l a t e r a l  a d re n a le c to m y  was p e rfo rm e d , 
th e  l e f t  a d re n a l  g lan d  b e in g  removed f i r s t  and th e  r i g h t  g la n d  tw e lv e  
days l a t e r .  F o r  72 h o u rs  a f t e r  th e  f i r s t  o p e ra t io n  h e r  m e n ta l s t a t e  
rem ained  u n a l t e r e d .  She rem ained  s e m i-s tu p o ro s e  a lth o u g h  p a s s iv e ly  
c o o p e ra tiv e  and q u i te  i n a c c e s s i b le  to  c o n v e rs a t io n . From th e  f o u r th  
d ay , she became c o o p e ra tiv e  and t a l k a t i v e  and th e  c l i n i c a l  p i c t u r e  was 
one o f  p ro fo u n d  d e p re s s io n  w ith  m arked p a ra n o id  id e a s  and id e a s  o f  
r e f e r e n c e  and  in f lu e n c e .  She was s u s p ic io u s  and b e l ie v e d  t h a t  r o u t in e  
movements a b o u t th e  w ard w ere s p e c ia l  t e s t s  to  t r a p  h e r .  A u d ito iy  
h a l l u c in a t io n s  p e r s i s t e d .  B lood p r e s s u r e  a f t e r  th e  f i r s t  o p e ra t io n  
s t a b i l i s e d  a t  128 /86  mm.Hg. and d id  n o t  change a f t e r  th e  second
o p e r a t io n .
The second  o p e r a t io n  was p e rfo rm e d  u n d e r  c o v e r  o f  p a r e n t e r a l  
c o r t i s o n e  and a f t e r  one week she was s t a b i l i s e d  on o r a l  c o r t i s o n e  
25mg. tw ic e  d a i l y .  H er m e n ta l  c o n d it io n  im proved  o n ly  v e ry  s lo w ly  and  
she c o n tin u e d  to  e x p re s s  d e p re s s iv e  and p a ra n o id  i d e a s  f o r  fo u r  w eeks. 
She g r a d u a l ly  p u t  on w e ig h t i n  th e  e x t r e m i t i e s  and th e  o b e s i ty  a ro u n d  
th e  h ip s  and  th e  f u l l n e s s  o f  th e  f a c e  and neck  s lo w ly  su b s id e d .
W ith in  two m onths a f t e r  th e  o p e r a t io n ,  h e r  m en ta l c o n d i t io n  had  a lm o s t 
r e tu r n e d  to  no rm al and h e r  r e l a t i v e s  rem arked  t h a t  th e  o n ly  d i f f e r e n c e  
was t h a t  she  a p p e a re d  l e s s  ou tw ard  and m ore p a s s iv e  and  somewhat 
l i s t l e s s .  S ix  m onths l a t e r  she was ru n n in g  h e r  own house  and had 
resum ed m o st o f  h e r  s o c i a l  i n t e r e s t s .
Summary and  C o n c lu s io n s .
Harmony i n  e n d o c r in e  f u n c t io n  i s  e s s e n t i a l  to  no rm al m e n ta t io n . 
G ro ss  d e v ia t io n s  o f  e n d o c r in e  fu n c t io n  have  lo n g  been  r e c o g n is e d  a s  
o f te n  b e in g  accom panied  by p s y c h ia t r i c  d i s o r d e r  b u t  l i t t l e  im p o rta n c e  . 
h a s  been  a t t a c h e d  to  t h i s  u n t i l  r e c e n t  y e a r s  when i n t e r e s t  h as  been 
i n t e n s i f i e d  i n  p u t t i n g  p i y c h i a t r y  on a  m ore r a t i o n a l  b a s i s .  The p r e s e n t  
system  o f  c l a s s i f i c a t i o n  o f  p s y c h i a t r i c  d i s o r d e r s  h a s  f o r  lo n g  been  
re g a rd e d  a s  u n s a t i s f a c t o r y ,  g ro u p in g  a s  i t  does a l l  p a t i e n t s  w ith  a  
few  s i m i l a r  symptoms i n  to  th e  one c a te g o ry , th e  p o s i t i o n  re se m b lin g  
t h a t  a s  i f  one w ere s a t i s f i e d  by d ia g n o s in g  "headache" o r  "abdom inal 
p a in " .
The i n t e r a c t i o n ,  e x i s t in g  betw een  m ind and body i s  no more
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p ro n o u n ced  th a n  i n  th e  e n d o c rin e  sy stem . The in f lu e n c e  o f  d i s tu r b e d  
em otion  r e a c t i n g  th ro u g h  th e  h y po thalam us, t a r g e t  g la n d s  and th e  
p e r ip h e r y ,  th e  l a t t e r  i n  tu r n  a f f e c t i n g  m e n ta tio n  i s  now f u l l y  a c c e p te d  
and i t  i s  im p o r ta n t  to  a p p r e c ia te  t h a t  th e  p rim ary  d is tu r b a n c e  may be a t  
any l e v e l  i n  th e  c i r c l e .  An e m o tio n a l u p s e t  o r  c o n f l i c t ,  c o n sc io u s  o r  
u n c o n sc io u s  may ty  t h i s  m echanism  cau se  am enorrhoea o r  h y p e r th y ro id is m  
w hich in  tu rn  may a l t e r  th e  m en ta l s t a t e .  An u n re s p o n s iv e  th y ro id  o r  
an a l t e r a t i o n  i n  p e r i p h e r a l  s e n s iv i ty  to  hormones may s e c o n d a r ily  
ca u se  m e n ta l symptoms so t h a t  i t  can be seen  t h a t  by a  com b ina tion  o f  
p r im a ry  and secondary  r e a c t io n s ,  a  v i c io u s  c i r c l e  can be e s ta b l i s h e d  
w hich  may be i n t e r r u p t e d  a t  any l e v e l  to  p ro d u ce  a  more s ta b l e  p a t t e r n  
o f  body-m ind e q u il ib r iu m . Thus b r a in  su rg e ry  may be e f f e c t i v e  i n  
i n t e r r u p t i n g  th e  c h a in  o f  e v e n ts  betw een th e  f r o n t a l  a re a s  and th e
th a la m u s , p s y c h o th e ra p y  ty  h e lp in g  th e  i n d iv i d u a l  to  i n c r e a s e  h i s  
a b i l i t y  to  d e a l  -with o r  t o l e r a t e  p s y c h ic  traum a a c t s  s im i la r ly  and 
horm one th e ra p y  i n  a d d i t io n  to  i t s  p e r i p h e r a l  a c t i o n  can a ls o  a f f e c t  
m e n ta t io n .  The u s e  o f  a n t e r i o r  p i t u i t a r y  t r o p h ic  horm ones w h ile  s t i l l  
o f  l i m i t e d  a p p l i c a t i o n  i s  a n o th e r  p o i n t  a t  w hich i n t e r f e r e n c e  i s  
p o s s i b l e ,  w h ile  th e  u s e  o f  horm ones from  th e  p e r i p h e r a l  g la n d s  such  
a s  t h y r o i d ,  t e s t o s t e r o n e  and d e h y d ro is o a n d ro s te ro n e  may i n  c e r t a i n  
c a s e s  p ro v e  t h e r a p e u t i c .
The c a se  m a t e r i a l  i n  th e  c l i n i c a l  s e c t io n  was o b ta in e d  from  
a  h o s p i t a l  w ith  an a n n u a l ad m iss io n  r a t e  o f  450, i n  u n d e r  two y e a r s  
w i th  th e  e x c e p tio n  o f  th e  ca se  o f  c y c l i c a l  p s y c h o s is  th u s  show ing t h a t  
even w ith  th e  r e l a t i v e l y  c rude  m ethods o f  i n v e s t i g a t i n g  and s c re e n in g  
a v a i l a b l e ,  t h a t  a  s i g n i f i c a n t  p r o p o r t io n  o f  a d m is s io n s  have some 
e n d o c r in e  a b n o rm a lity . W ith  more e x a c t  te c h n iq u e s ,  e v e ry  y e a r  s e e s  o u r  
a b i l i t y  to  o b ta in  a  f i n e r  and a  m ore g e n e ra l  p i c t u r e  o f  e n d o c rin e  
f u n c t io n ,  a  r e a l i t y .  S e v e ra l  p o in t s  i n  f u tu r e  r e s e a r c h  would seem 
im p o r ta n t .  A s in g le  i s o l a t e d  t e s t  w i l l  seldom  be o f  any v a lu e  i n  a  
c o n s ta n t ly  ch ang ing  i n t e r n a l  s i t u a t i o n .  As u n d e r  o r  o v e r  p ro d u c t io n  
o f  one g lan d  has  w id e sp re a d  r e p e r c u s s io n s  , i t  w ould seem e s s e n t i a l  
t h a t  n o t  on ly  sh o u ld  in d ic e s  o f  fu n c t io n  r e p r e s e n t a t i v e  o f  th e  t o t a l  
horm onal e q u il ib r iu m  be made, b u t  a ls o  t h a t  s e r i a l  s tu d ie s  be p e rfo rm ed . 
I t  i s  th e  chang ing  s i t u a t i o n  i n t e r n a l l y  to  w hich im p o rtan ce  .m u s t  be 
a t t a c h e d  a s  th e  e l a s t i c i t y  o f  horm onal re sp o n se , and i t s  a b i l i t y  when 
bombarded by s t im u l i  to  r e tu r n  to  a  s t a b l e  p a t t e r n  m ust be more 
s i g n i f i c a n t  i n  a sse ssm e n t th an  th e  p a r t i c u l a r  p a t t e r n  a t  one s p e c i f i c
t im e .
The two p e r i p h e r a l  g la n d s  c o n c e rn e d  i n  m e n ta tio n  a r e  th e  . 
a d r e n a ls  and  th e  th y r o id .  W ith  a d m in is te re d  ACTH o r  c o r t i s o n e ,  th e  
in c id e n c e  o f  e f f e c t  on em o tio n s  and m e n ta tio n  v a r i e s  a c c o rd in g  to  th e
v a r io u s  a u th o r s  from  5$ to  95$• T hese a d m in is te re d  horm ones a re  c a p a b le
o f  p ro d u c in g  a  p rim a ry  mood change o u t  o f  k e e p in g  w ith  th e  r e a l i t y  
s i t u a t i o n  and  a l s o  i n  a  m in o r i ty  o f  c a s e s  to  p ro d u ce  a  p s y c h o t ic
r e a c t i o n .  T h is  i s  i l l u s t r a t e d  by th e  c a se  o f  C ush ing1 s  syndrom e
p r e s e n te d  w here th e  a d re n a l  hormones p ro d u c e d  endogenously  to  e x c e s s  . 
p r e c i p i t a t e d  g ro s s  m e n ta l ch an g es . I t  w ould a p p e a r  t h a t  th e  m ore gross 
r e a c t i o n s  a r e  n o t  r e l a t e d  to  t o t a l  hormone d o sag e , d u r a t io n  o f  a d m in is t ­
r a t i o n  n o r  to  p re v io u s  p e r s o n a l i t y  a s  a d m in is t r a t io n  to  psycho  t i c s  i s  
s in g u la r ly  w ith o u t  e f f e c t .  I n  th e s e  c a s e s ,  c o r t i s o n e  seems to  a c t  a s  
a  to x in  b u t  n o t  i n  th e  u s u a l ly  a c c e p te d  c l i n i c a l  form  o f  a  t o x i c o s i s .
I t  i s  s u g g e s te d  t h a t  i a  th e s e  p e o p le , th e  e l a s t i c i t y  o f  t h e i r  e n d o c rin e  
system  and i t s  a b i l i t y  to  m in im ise  i n t e r n a l  change i s  p ro b a b ly  i n n a t e ly  
weak and t h a t  even  sm a ll d o sa g es  o f  a d m in is te re d  hormones can d erange  
th e  t o t a l  horm onal e q u il ib r iu m  e v e n tu a lly  a f f e c t i n g  c e r e b r a l  fu n c t io n .
W ith  r e g a rd  to  a d re n a l  fu n c t io n  i n  p s y c h ia t r i c  d i s o r d e r ,  
th e r e  i s  no e v id e n c e  f o r  th e  p re s e n c e  o f  a  q u a l i t a t i v e  a b n o im a li ty .
I n  s c h iz o p h re n ia ,  b o th  hypo- and h y p e r-  f u n c t io n ,  hypo- and h y p e r-  
r e s p o n s iv i ty  o f  th e  a d re n a l  c o r te x  have been r e p o r te d  a s  w e l l  as, 
a p p a re n tly  n o rm a lly  f u n c t io n in g  g la n d s . N e g a tiv e  a s  t h i s  e v id en ce  
a p p e a rs , i t  i s  im p o r ta n t  i n  i l l u s t r a t i n g  t h a t  no s p e c i f i c  p s y c h ia t r i c  
e n t i t y  i s  a s s o c ia te d  w ith  a  p a r t i c u l a r  e n d o c rin e  a b n o im a lity  b u t  t h a t
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d y s fu n c t io n  o r  d isharm ony  be tw een  g la n d s  i n  e i t h e r  d i r e c t i o n  may be 
a s s o c i a te d  w i th  m e n ta l d i s o r d e r .  I n  w hat a r e  a p p a re n tly  s i m i l a r  m e n ta l 
s t a t e s ,  one can  o b ta in  an i n f i n i t e  v a r i e t y  o r  p e rm u ta t io n s  o f  th e  
v a r io u s  i n d i c e s  o f  g la n d u la r  f u n c t io n ,  i n d i c a t i n g  q u i t e  d i f f e r e n t  
a p p ro a c h e s  i n  c o r r e c t i v e  horm onal th e ra p y .
E v id en ce  i s  p r e s e n te d  t h a t  abnorm al a d re n a l  r e s p o n s iv i ty  was 
co n cern ed  i n  a  c a se  o f  m a n ic r-d e p re ss iv e  d i s o r d e r  and t h a t  hormone 
th e ra p y  co u ld  s i g n i f i c a n t l y  a l t e r  th e  m en ta l s t a t e  i n  th e  m anic  p h a s e . 
A lso  th e r e  a re  i n d i c a t i o n s  t h a t  t r u e  m anic d i s o r d e r s  may be a s s o c ia te d  
w i th  a  low  17 - k e  to  s t e r o i d  e x c r e t io n  r a t e  and t h i s  may p ro v e  to  have 
a  d ia g n o s t ic  v a lu e .
The u se  o f  "D iandrone" w ould a p p e a r  to  have a  p la c e  i n  th e  
t r e a tm e n t  o f  th e  t im id  in a d e q u a te  p e r s o n a l i t y  and c a se s  p r e s e n te d  i n  
t h i s  work show t h a t  t h i s  ty p e  o f  p e r s o n a l i t y ,  i r r e s p e c t i v e  o f  th e  
d ia g n o s t ic  l a b e l ,  o f te n  show g r o s s  u n d e r  e x c r e t io n  o f  d e h y d ro iso -  
a n d ro s te ro n e  i n  th e  u r in e  a lo n g  w ith  a  low  t o t a l  17 -k e  to  s t e r o i d  e x c re t io n  
and re sp o n d  to  th e  a d m in is t r a t io n  o f  f,D ian d ro n en .
E le c t ro p le x y  and i n s u l i n  coma th e r a p ie s  may a c t  ty  d i s r u p t in g  
e x i s t i n g  u n s ta b le  p a t t e r n s  o f  e n d o c rin e  d y s fu n c t io n  and in  s u c c e s s fu l  
c a se s  a  more s t a b l e  horm onal e q u il ib r iu m  i s  e s ta b l i s h e d .
The im p o rta n c e  o f  g ro s s  th y ro id  d is tu r b a n c e s  i n  p a t i e n t s  
a d m itte d  to  m en ta l h o s p i t a l s  would seem i n d ic a te d  from th e  c a se  
m a te r i a l  p r e s e n te d  and th e  r o u t in e  e s t im a t io n  o f  serum c h o le s te r o l  
l e v e l s  to  fo c u s  a t t e n t i o n  on p o s s ib le  c a se s  o f  h y p o th y ro id ism  i s  sim p le  
and  w e ll  w o rth w h ile . I f  e s t im a t io n s  o f  th e  p r o t e i n  bound io d in e  w ere
a l s o  made even m ore a c c u r a te  e s t im a t io n s  o f  t h y r o id  f u n c t io n  w ould be 
p o s s i b l e .  The u s e  o f  io d in e  t r a c e r  te c h n iq u e s  w ould o n ly  seem to  be 
j u s t i f i e d  i n  s p e c i a l  c a s e s .  S im i la r ly  r o u t in e  e s t im a t io n s  o f  1 7 - k e to -  
s t e r o i d s  a r e  h a rd ly  j u s t i f i e d  b u t  i n  i n d iv i d u a l  c a s e s  ta k e n  i n  
c o n ju n c t io n  w ith  th y r o id  s tu d i e s  and th e  e x c r e t io n  o f  1 7 -k e to g e n ic  
s t e r o i d s ,  v a lu a b le  in fo rm a t io n  o f  th e  horm onal b a la n c e  can be o b ta in e d . '
The in c id e n c e  o f  m e n ta l  u p s e t  a t  p u b e r ty ,  th e  m enopause and 
th e  p u e rp e riu m  i n d i c a t e s  th e  im p o r ta n c e  o f  horm onal f a c t o r s  i n  such  
c o n d i t io n s  a c t i n g  p a r t l y  d i r e c t l y  and p a r t l y  i n d i r e c t l y  th ro u g h  th e  
s t r e s s  c r e a te d  by d i f f i c u l t  p s y c h o lo g ic a l  r e a d ju s tm e n t  . However 
f u r t h e r  advancem ents i n  p sy c h o -e n d o c rin o lo g y  w i l l  p ro b a b ly  o c c u r  by 
e lu c id a t in g  th e  m in o r v a r i a t i o n s  i n  horm onal d y s fu n c t io n  and b e in g  
a b le  to  p i c t u r e  th e  t o t a l  horm onal b a la n c e  a s  a  dynam ic c o n s ta n t ly  
chan g in g  w hole a t  th e  same tim e  e q u a tin g  th e s e  v a lu e s  w ith  s e r i a l  
s tu d i e s  o f  th e  m e n ta l s t a t e  i n  in d iv id u a l  c a s e s .
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